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PROBLEM TO BE SOLVED: To provide a semiconductor device 
which has a structure capable of contriving an increase in the 
performance of the device and uses at least each one part of the 
side surfaces of projected semiconductor layers as a channel 
region. 

SOLUTION: A semiconductor device is provided with projected 
semiconductor layers 1 3, source and drain regions 1 7 and 1 7 
provided in the layers 1 3, and a gate electrode 1 6 which has a 
sidewall gate part provided in a state that the sidewall gate is 
insulated from these layers 13 on the side surfaces of the layers 13 
and gives a field effect to a channel region between the regions 1 7 
and 17 via at least the side surfaces of the layers 13. The distance 
between the regions 1 7 arid 1 7 is changed on the side surfaces of 
the layers 13. 
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M IE £b <D 1*g S £ L T ffjffi y - ^ « tt £ fffl 

<>WIEdbtt*«**0«ffiS:^UTiWf|By — 
IS K U"f + 

MMRB&, 

t ifjfs£b# o flg qe «r ^ l r stria y - ^ £ m 

men i dbtt***JB rticRtt fciifci i y -*««*3 
intern 2 iam#«rttRtfb^* 2 y-*««*3 



(2) 4#P! 2002-118255 

MflEJBii£btt*aM*JBo*ilWffi, 

J: Affile® 2WEfcfrbTlfflIBmi y-^ffi«^lW 

15^2 y-^W<f:SES2 F^^W^f^f 2 
^^*/u««U:«JlLj!(i*«r**.sy- h«tt£«:AflH- 
6 n £ ^^^^-r^^^^So 

miBXi di^^*^®^(cR{j-bn/cmi y-^««*5 
stjiem 2 Qtt*aj*/irtfciRw bn^jB 2 y-^sws 

BUI y-^««i3j:viWIEJH KK^W^H 

■ fclft»$ixfctttt^Rtf b*tfc«2««y-- h^^r^* 
U ^ t>OTIB»2datt**#JiO«|ffiSr^Lrm 

IBJR2y-^««*3J:t/iWrlBJB2 F>^y««Pflo«2 

ft^WCOTI$:4tSf2^ 

BfllSWl y— ^«*ilWIEJS2 y-*fPfi&£ S:2v^c* 

30 miBJIl Ki'>T>'*«*JMflB»2 KKyf«i^B> 

smbjbi y- h««tmiBjS2y- 

[W*JB 7 ] *«±lcRtf ibn^m 1 £btft*«#jg 

40 miajisiiatt**f*JBott!iffi±^, 

■ iift»*nfc*t«-cR«* btufcttoiey— ^^u 5 

WIB»2dbtt^8jt»«0±ffi±(c, CW*2dbtt*««: 

5^ 
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So 

MEiQitt**#Ji<D(l||BB±^, -^dbtt*«»*^«6» 
*nfctt«-CR«* b^fcttUB^*- hW, &J:tfJtfJEdi# 

HR-CRitbttTtJiffiy- h«5«r*TL, 4>ft< t t>mjf5£b 

l 0 ] StRJLKRtf b^tf l £b«**#JB 

miEJS2£btt***JirttcRtt bttfcJS2 y-^*«*3 
LfcfttJlsm 2 fitt**** OSS 2 WitiifJl^J: 
®*5 e tU ? StJlBm2(IiJffi$r^Lr^IfEmi y — 

*4 < i <> l oo* 3 d!)tt¥»M i t*«t8 

t. 

una* i dbtt**#JBrtJcR«t fbixfcja i yim^osfi 1 
mEjB 2 a^HMta rt \zmi htit^ 2 mmmcom 2 
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u it>wiB»ii£btt***Jioftiffit^LTinr 

EJBl y-^««*3j:VffjlB»i Ku-f ^«*IBo5Bi 

JWE»2dh«***JBo«B5±«c % :of2^i|* 

U ^t>W15«2£btt*»#«0«flffi*^LTB(J 
is»2 y-^«iS*3J:vmiE»2 KW>W^S2 
ft^^t#aM4x.5S2^hM^ £ 

70 AflIU 

JWIBJS2 y— ^««*3j:VJR2 Ku^yW^^ii, 

[»*jbi2] ss±icEitbnfcmic5«*^^ig 

, 

miasts jitcRw 2 dhik^mwm t , 
mia«icatt**«eJBrt{cRWbix/t:»i y-^««*3 
J;t/f i K^y««i, 

WEi5 2iatt^***rt^3:^fcttBBurR«tbn, 

^ EJBl y-^ffl«i3j;VSlIlE«i Ku-fy^^^Ci 

^tsmi£b^*2»*S(75{llffi±(c, 

jb tt&mz tit^vtmx-mrt bntf 1 (iom^- f>SB£^ 

B*l y-*«ttfc±0<*ME*l Ku-f^tfifflcomi 
WE«2iatt*»#JBoO!lffi±«C :^>l2Wift 

«^ift»$nfc««^R«t bn/t*2«iey-- h^z^ 

U ^ft< 4rtmE*2£htfc*»(*iBottlffi*^uriWr 
Em 2 y-^^*5j:o ? Mf£m2 Ki/-fyW^f 2 
ft^W:I#M^x.5S2y-hMh * 
A«u 

ntjEm2 y j;u<» 2 FK^^jit 

fcSi^ i: fc»«i:t6*»ft8tt. 

^ *nfctttt-rR«tbn/t:««Ey— h»t*L, d>&<£ 

t ffiEfi <7> «Offi S: ^ U T ME y - ^ «« £ W 
E F u-f ^«i©Boft*^«i:«ff»*fc*Jt. 

(WEy- h«BWt^ft< £ t>Ili, f 21^^-i 

5 r £ ^r4#m £ 6 

5^ WEi£btt*i»ft:iB^ttyffi±«c, ^ Odbtt**#« i:*ft* 
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tt, SffE*lJlco5ptl&±ffi±(cRitfc^Sci4:S:4#» 
[»*JB 1 5 ] S*£±tcRtf &n&i!btt¥*M <t , 

JBtt, ffJlfimiJB^^xy^Sr^rUfcJbffii^RWb 

ittflffi^i6jufc*2«fl5, mi, m2{io®pfl(cteg-r 
(WiEdii*t*«flcJBrtjc:RWbn, wwsawny^ 

* h«*r*tfy— ^««*3J;t/ Ki^^yWi, 
miBdbtt*i»ffJi^ft< £ fcSilffiil:, co&tf 

miay-^««i:fiijia kk ^m&tnmw^^^m 

^;t#«jl?:^x.6y- h««fflrEy-*ffi«*5J:tf 

l«IBO-«, S2iiO-^ &£V±.IEb* 13, 

(MrfBi!btt*««cJirt«cRW fcnfc y-*^i££> &x* k u 
Sixfctt«-eRWbnfc««5y- h», fc^tfjWEdbi* 

tt**flcJB^«ffi*^LTlWr1Ey--^««fclW1B K U"< 
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e 

Jzfc«»MMfc*j**6X«i: , 

b fciWEy- h««S3J:V«iE««lftl»»*:^^ 
^{cfflt>TWEdbtt**»«rt^^«L«j4:a!tAL, ftJE 

d>*< fct>mrEiatt*»#Ji«>«iQB±fcy- h*si&J8i£ 
« sway- hife*«±«c, * fcmEdbtt*a«*Jio 
£<>iWEy- h«ffi&^**u:ffi^TfiiiEiQ]tt* 

WEi£btt***JB<DflH«:lftl»*^»^j&tfXafc, 
-r*XS£, 

4>fc< i:fcffiE*3&^»abfcmEifitt*a»f*JicofflIffi 

h*6*R«:a?jarsxS*, 
JWEJ«rt«c«fi!t*ix/t««y- h«*#i-5y- 

l#lrtl:ffi»4:8AL, «rEi!b*t**#JBrtfcy- 

[f»#iB2 2l SflE«flffiy-h«tt, (BBy-^W 

^ £ z&'&b-tzmxm 1 cEt^M^gSc 

[»*JB2 3J ffJES« £ ME y ML Hfl 
E*aiJWEK^-rv*«iomi, XtfrnEXtRfclfflE 

50 ® 0 
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[1**4 2 4 ] JfflEfi:|fc¥*tt«<DWffi±t£Rtt fcjh, 

«r4»«i-*-*l»** i (cEtt*>4&i*tt&a. 
[K*4 2 5] MEdb*t*»{WBtt, «rIBStS**bi 

«rW*i-r £!«#4 l fcE«o*aMM£C. 
[W#4 2 7] MEfi#**#«<&j£»3—- 
tttt, 9 •> y K»*T*>S ^ i: Sr»«i t5»#a 1 1- 

[»««2 9] (WrE£i*t*»flcJBO±aS3— oft 
fttt, 9 0«Srjffl*.SCi:*:»*^-rs»3RJBHcE* 

[»*«3 0] MEXIR^inEdbtt^illffJI j:om{c 
^>-**iOjK«ilttEI^»ioiB*Jx*ixki, WEf 
[»#43i] (WrEi£btt***JBtt, 7^77^^ 

y ^r-fcsc £&«»£i-s»3R4 3 oke***** 
ucEao***^go 

[»*5 3 3] mEi£btt*SJ#iBottflffi±^Rij'fen 

mum zv- hi&mm*. mi iy-h^j:n 
-rsii#4 i «ce*o*sjc#:»«. 

[W3R4 3 5] WEy-^««^WE h>-f>«i 
(OlUlwEBtt, WiEdbtt*aj{*«^±«B^bTflJ^ififi3a* 
otg< ft5C:£&J|#Wi:-r5iS#4l tcE«£>^>»# 

£C 0 
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1 (CEtt04&«{*8«. 

[11*437] «rE««y-h«tt, iWEiatt^sn* 
4#ta^-r6ti*ii i Ett<B*MM*»c. 

[1^53 8] tWEcDitt*3H*«0«tt, 0. 2jum 
7(7 i9/Mif^i *»* £ 6 W#4 i Etto^MtttK 

Co 

[«*S3 9] fflEdb3R*»fWi*>*Wt, ttlEV^ 
<SK«tf>i££*5J:tflilJE Ki/^f >igi&cD?££ J: 5/h*<^£ 

£ -ratt#4 i E*<&¥*tt««. 

[l»#44 0] OTEV— ^fllW^it/tWE Ki/-f>« 
m/g<fc, MEiflStftlilftlJ: ?) Sr«fo 

^ [BM4i] mEcatt**#JBwc, WESts*-** 

W { c *«t $ n r ^ 5 £ £ *: 4# ttt £ -5 ft * 4 l E tt <D ¥ 

ttfiUMi E*o *a»#3£Co 
[W#44 3 ] ffiElBay- h«BtlW[Eia*t**ffJB 

^lEy— hl&JftJRte, T a , Sr, A K Si, Zr, 
Hf, L a*5j:{J*T i <D'J>K< £ *> l^-f tlJ^ 1 O tf 
30 K{k»^fefeS^^*4#»^-r5»*4iE*co**» 

[oooi] 

cq£££{^£ 0 f t^^Bid^$n5MO SI 

* * mm. t * osi it *» tctejs $ n 5 1 *> t- *> -5 . 

40 [0 0 0 2 ] 

m$:(D&m] Mosiftattts^ai^/M^t- 

tt, MO S F ET(D«ttlBft^**ft||M-efc5. MO 

SFETOSttfll^lj:, (1) mMMffinrnto, 

(2) L#t^fiI^7^^rCOffi«, (3) &$L&ln./%r± 
®&<Di&ti&. (4) ^7 h^7W^OfS)_b, f^LT 

5^ [0 0 0 3 ] — h ^^^/u$bm$r«iX.6fe^>{C, y 
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m# (Em ax) K£S«P£a>b, 
[0 0 0 4 ] i&&0^^i^^»£<D&2§& 

[0005] £kic, ia*ffl^ic{*i\ 

[0 0 0 6] C(Oi:5&ISJiS:j|?fttSfc«)l^ Sil 

[0 0 0 7 ] fjttfl EDM Technical D 
igest pp. 736-739 (1987) (K. 
H i e d at) Ci^^ntl^J: 9 {C, S T I (S h 
allow Trench Isolation) 

■r*«ifta**>5 (179) . 

[0 0 0 8 ] CcojtBfctctt, ^-t^/MI^/h£< (< 
0. 3fnn) ftor<5i«li<D^h«ao««m 

[0 0 0 9 ] ^t, Mtl^I EDM Technica 
1 Digest pp. 833 — 836 (1989) 
(D. Hi samotol) l-Rl^nT^ 5 J: 5 \Z, 
S i mfc&R I E U W«t N £btt^7ai>'^*:^fiaL, 

bri^««3ft*«**ixri^s ((§18 0) 0 
[0010] :^t)ft^»hJ< (<o. 2 

tt^o ua>u Ko«aiisoi»ai4or^T, 

[0011] IEDM Technica 

1 Digest pp. 1032-1034 (199 
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8) (D. Hi samotoi) Ici/T^^TI/^ J: 0 

so 1 s&zm^tz?* 

5 (08 1) o 

[0 0 12] ^03t»r-ti, 20nmg|WSi7^ 
(Fin) t»*t5rfc^ 3 0nmlIOf^ 

T^£ 0 L2>>U SO I flti£(Dfc£>, I§i8 0 p 
[0 0 13] Z.tlbXmzffl^£tlti7*'<'{ * 

s^fkifcf t ^^osiso 1 (?) h 

[0014] 
[0015] 

Ry-**#£i|ijiB Ki/^y«*ioB©ft*^« 
fc«#»**:#:ifiy- h^s^, ^Af t, atria y- 

[0 0 16] C^»W^«5*»#SS«<0»2tt*t? 
[0 0 17] CO«W^«a**(*««^JB3lB*r 

miBia«*aM*»rt«cRtt y — v k ^ 

50 ^fy««i, *JE£btt*a»fl:JB^ttflffi±«C, ^codi^^ 
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l£«*#*«:#;t6y- h«*£, ftJfS^^- 
offifitt, ME»^»IBJBI<z>±an«>(fc«i:iaiS3&»*nJ: 

SildbttiMMWIi:, *ME»R±fcRtf fen, C^Sffi 

£ ttftfticttttdfefeinE* i dbtt^awa * m to* 

»o#2dbJi**i*f*JB4:* miBJIliatt*ilH*JIrtfcR 

is* 2 a*t*i»ffJBrt«c:Rtf 2 y-^«**5 J: 

2 Ki/>fy«*t, lWia«ldbtt**flcJB<D«i«| 

&^comi<iJffi(cta^L/ctfifaS2db^^i|[*^ 

flcJiilftJItSnfctlttt^RttbnfcllliaEy-" hS$£*T 
[0019] ^<z>»MK:«***{*Kttt7>JK5lB«^ 

Siw^ii, JttriBXts±^Rtt fen. rostg 

***f*Jirt«cRttbnfcjRi y-^««asj:vjRi k 
^^Wi, miB»2ia«*jiii*jirtfcRtf bjxfc* 

fc**-eR«tfeixfcJBl««y— h««r*L, 4>ft< £ 
ttWIBJBl £b«^^c^S(7>W®^^LTfttrtsmi y-* 
««:fcj;tJ<MESBi Ku^y^F^Sift^W 

CW»*t*t5«iy-h«it, fttj|Bm2£btt* 
^IHSm 2 dbtt*«flcJBottflffi*:^ LTttfJtem 2 y-*1g 

«ffa««:U5*2y-h«ai, stiismiy-^ffl 

isS^EIS 2 y-*^Sc£ tStNfcftBW- 51 1 KIR 

aii^ic«*-r6*2Ei»fc, i»E*iy- h««*ME 

[0 0 2 0 ] r.O»M«C«S*ajf*»«^»6««t? 
14, S*E-h«-R«tbnfc*ldbtt*a«*«i:, ffJEStS 

±{c^«t bnfcm2di^^^^s^, wtsB 1 a^a* 
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Miami G#**#«o«iffijbfc, -comi£btt%^{* 

*MB*2£b«t*»fleJlO±BB±«c 1 :^2 6«^* 
»4:l6»*n/S:tttt-CR»bixfcy"- h = >-#^ 

[0021] :o^R{:«5*»«:gfiol7Mt 

i4, a«±icRW6,nfciatt*a»f*jBi:, miadbtt^w 

S*tfc*«TRttbixfc««y- *5£U<ittJEdi# 
^#/g<o±®_btc, rodbtt**<*Ji4:lft**ix/t:tt 
ttTRtf fcnfciflB^— h««r*U < £ fclWE£b 

14, «HE±B^- h»tiJ«t5»t*i*ft5. 
[ 0 0 2 2 ] ^(Z>*M^«S**{**S«0*81B«^ 
» 14. StR±icR»bnfc£btt*»i*Ji4:, (WEi!htt*» 

S*ifc*tt-CRite>n/S:««ty— h95, ^^t/*tjE£btt 

»-CR«*bnfc±BBy- h««r*L, < £ t>ttJtS£b 
^*2S*g^ao®^^Lrstitay-^^^i:#jis Ku>f 

jo [0023] z<D&m^&z>*m&mw:<Dm smmx- 
14, m&±.\zm-fbtiizigiihvt*mi*mt. tfitzmm 
2^m»I^ mEmifitt** 
*«rt^R«tbixfcjSi ^«**5ivjBi KU"f> 
Mfam2£btt*^^S^{cK<j'fen/cm2 y- 
*W**5j:lrt&2 K^y««t, lWE*liatt**» 
S^miiUffi, ^LU ? ^^miiUffi(C^I^-L^ttTl5m2dh 

tt*a«*jBojB2«!io5*ix j eno±{c, ctibmi, m 
2 *m wm t i&m £ n t?r « j <b n «om y - 

h^^r^L. ^<C< <h t>Mtsmmy®^J:U ? mtBm2W 
40 B*^UrmE»l y— ^«*fclWE*l KU'-YvflJ* 
^r^fflcT)® i^-y^/u^^J:U ? ftJEm2 y-^^4: 
S5E«2 KK y^<!:(?)r^S2ft^8c(^ft 

[ 0 0 2 4 ] IO»MlCff5*aH#|!ttOjgl 0tt«T 
14, «tS±^RWbix^JBliGi«t*an*»4:, MEStS 

ffjBrtlwR^fen^»i*ms^*i y-^««isj:t/ 
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ix 2 »tl 2 y - J: v$ 2 Ki/^yf 

4:, fflESB2£btt**ft:J10flslffi±(c, ^^)l2fi^ 

Sr^TU *ft< ^tmiEJS2dIitt*aiCffJB<Z>«flH*:^L 
rmiBJS2 y-^««*3J:viMriBJK2 Kt^f 

«*(7>^$tt, ffiEft 1 y-*««*5j:rj*» 1 KL^-Y^ 
J: «9 tan*. 

[ 0 0 2 5 ] CO«W^«S*ait«:KttO*l ltt«-C 

!WlE*2iatt***Jirt^Sl^lltllBLTR« 
b*t, miaisi y-^ffl«*5j:^#rlE*l FU^W 
il^ciil^oi 2 y-^^^t/m 2 > 

Fl^f 1 ft^;Wd#M^4t51 1 

ii. MEJB2iEitt*»*JiO«aB±fc, :^S2£itt 

w&^u d^tt< ^t>iWE*2ia«t*ait*jB<o«ia5*r^ 
Lr^iism2 y-^ffii^^i:r/^itsm2 K^-r^Wfl 

wf2ft^W:W*!:4t5S2y- httffi 
SrJWIIU WIB»2y^ffl8*5J:0 ! »2 F>-fy 

[0 0 2 6 ] CO«KlC«5*I^f O^l 2Mf 

#«rttcRWfett)ty-^««i3j:t^ KW 
lfflEdb#*«#JioWE±fc:, ro£b«:*aK*/i4:l6« 

t)f II, f2l^^M^ti, ffiEy-h«ffil4 
I0027] ro*««c«s**f*»«oJBi 3«mht 
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t>tWEi£btt***Jlott!lBt^LTWEy-^«*i:<W 

Mil, $2i^^«)S^, fttjfami/goi:® 

l* 9, WE«2«li, WEI 

JblcRtf <b*xSo 

[0 0 2 8 ] 1 4»«-C 

li, ■S±fcRl*b*Lfcdb«t*ilH*Ji4:, WEdb«*» 
#JBrt«cRWbnfey-^«**3J:t/ yffl«£, 

S*ifc*tttTR«t bttfcflllBy- hWSr^U £ 
t>WEiQitfc***iS^fflI®*^LTS1lEy-^««im 

zr-hMMt, SrJMIitU mtey—b9M\t'J>tZ<b 
till, *2»*^^«j#**u ttlEf 
li^fy^SrtU (WE*2««:, ttjfsm 1 go* if 
:/&*Lfc±ffi±l;iRttfc*u ffifE»2Jio±ffiW:sptj i 

[0029] :o«fli:«5*»#8KD*i5ll«T 

LfcJg2Wffi, Sl, *2tt0ffiB8^tttt-r5*3«flffi, 

db«***JBi:. mEdbtt*«i*jirtfcRtf b*t, -en 
tc r^£btt**f*jBtife*snfctttt^R{tbn)t« 

iy-htl5$:fl, 4>fc< *<>lWEi£btt*aH*»<D»i 
Wffifcfr LTlfflEy-;*««*:fflE Ki/-{yWio|| 

[0 0 3 0 ] C<D3§PJlC>&S^#^@<Dmi 6iSt' 

ft i^R it nfc y - xvb*i"( >m%L t , 

tt**(*JBo«ffifc^LrjWEy-^«*4:(mE Ku-f 
*A«U («E(l«y-Hoy-h*l4, ffl 
[0 0 3 1 ] CO*Mlc«5^i»fl:S8«(0»jft*-ifeo* 

50 OTE^-h*6^JK±{-. &te< thWi&thVt^mftBn 
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& o 

10 0 3 2 ] ^0»WJc«-&***»11<DjB5S*jSfe(7>JS 
jSrfSXSfc, miBIH!?L35»6>ltfflLfc**#S*RJi^, 
ajf*«o«Iffi±{cy- hj|fe»JR«:»ric:-rsXSi: , SHE 

Jirtfc^«%&*»AU ffjEC3JR*a>#«rt^y^^« 
i$fc>J;tf K y*««r»at 6 lit tAit S. 
[ 0 0 3 3 ] ^ <7)« « ^« 5 *t «:gtt(D»! il^feof 
3 StR-bK, £b«i|£a»#JB <5XS 

WEdb«t*»*Ji«>«H*rlft»*-t?»«>atfXa 

m^-r^n^t. &t£< t tiWEJt^biiaufcffirEia 
mE»rtJc»at*ixfc««^- h y- h«* 

^t^TJTOEdbtt**f*Jirt^3l*4fcS:»AU, WEiOi 

y -*««*5 j: u 5 k f << ^mm&j&iA-r 

[0 0 3 4 ] 

[0 0 3 5 ] (jRiXlk^tt) 01 1* 
If 6MO S F E T $r^t*HI§ , m2A\ft(D 

W-mm, |2B[ii2A4 3 ^2B-2Bil:fn^if 
H. B2CUB2 2 CMl^jWrffiW. H 

2DttH2 A*tf>2D-2D*M£fG5WrffiH"?*>5o * 
^ Hi, H2 B~H 2DTI1 H 2 AlC^1-JgRflj&li 

[0 0 3 6 ] Hi, H 2 A — [EI 2 DiC/TtJ: 5 Pi 

pS!)x/niw*nt^s, pis issio 

IS, «Ti|^.« 5 X 1 0 15 c m~ 3 ^ffi<7)^M#321*&lf 

Z<D±m<nffij5tiL\* (10 0) t-&>5 0 Pi»x;Hl 

tp©h7>^^ 'f #'J*.I*5X 
1 0 17 c m" 3 SSOT^^Iffi $r^O Pl^it^ 
M (J^T^^^^^— ' * y/*—M) I2&mf&£ti 

<5 o 



(9) 2 002-118255 

16 

[0 0 3 7 ] Si Iffil 0_Ltcte, dbJRSMRS i (v^ 

P^) 0 7x>^l3 <7>— ^ff^JI^, i^£#3 2 5 0 n 
m, (i»7 0nm, |^4 4 0 nmT^5o #ff'J*>:7 
l 3<fcT»«*fctt. Mx.liPl!>x/Hl^i 

^Siirt^, tit, n<z>T«j«*<^jasi-tt. s*^ 

/<? [0 0 3 8 ] 1 3^^)^yf • ^ h s/^ 

5i«»aS*irP8. ft^»Si5i:ll MO 
S F E T o L# ^l«E^Saw!i:ft 5 J: 5 

[0039] y^y^l 3*>*52;ferrS] (^^^Tf^) (c 

MttOaatcy— hiteSJKi 8^lt, 7xy^i3^)g 
^£JH«?££x.S J; 5ii»fi»Sntt^o ^-t^A^l (W 
30 g) (4, 7xy^i 3toM2^fp](7)ir^^5o 

y-h^ (Lg) httttl 6 cog£{c J;ot± 

i^^Sc flu sa&T-**^*!*, y-hmni6o 
7xy^i 3 (ottiffiic^tj-s y— ^®*i 7 

[0 0 4 0 ] £ h««l 614, X^ftK&WK 

y««i7©-«, f + ^fl«i5, asjiv^v^ 

JO l^o 

[0 0 4 1 ] JSl**flf»«w«6MO S F E T(7) 

ftiift*«fe<50— # l J£, H 3f)>hm 1 l oigUrilfeffl^ 
TRWi-£o ft*S, B3A-01 lA|OTfWlii2 
Btc^i^®ic*tJ£L, H3 B-Bl 1 Btc^-TWffili 

[0 0 4 2 ] *-*\ 03 A, @3BlOTfJ:5IC, Pi 
SiS^l OSrffiSc-rs. rOPlSiSKlOij:, ^'J 
x.«5Xio 15 cm' 3 iI^»it^t), ^r<0£ 
ffiCDffi^Mfcl*, fflitf (10 0) T-£>6 0 
40 [0 0 4 3 ] PlSilSlOCNft^/HMOSF 
ET (^TNMOS) &7gJ*"rS»8\ «t«#BW 
^"V (B + ) M«S2 6 0KeV, K-XS2X 
10 13 cm" 2 lS^ia^ PlSiSffilO^h 

7^^^ •ft^^MW^-ftySAt^, :ii 

tCjlfl, «itf4 X 1 0 17 c m" 3 S£<£> t?-?m&*$f 
oPl^x;nii\ PIS i £t£ l 0 ft\z.j&j&£ti 

So 

[0044] ^fc, PlSi StEl OCPft^SM 

osfet (eitpmos) zmfc-rz ni 

5(? (H^-tiri*) 5:, PIS i StS 1 0 co h^^-^^ 
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[0 0 4 5 ] l/v>7 hm m^it-r) &-r*?{Z 

fflV^T, ffiJxJitfn (B + ) Pl[)xyH 

l^lc-ftyttAtSc c*Ucfc«9, #Jx.l*2xio 18 
[0 0 4 6 ] rnbo^tvaAii^, p^s 

KMLt^< r £fcj; 19 , iilBUv 1 ^ hi (H^-£ 
-f) 3&^OPlSiitRl0^(!ft, Wili^^^fi 

[0047] ffiASnfc^^vofiteflstcHt, M 

il^OOt, ^31 (N 2 ) M^^T*5»liIWRT 
A (Rapid Thermal Anneal) Srfll 

[0 0 4 8 ] efctc %\\<oi>i?x bm (H^-fri - ) 
iffil 00 h7^^^ • ^**^»ja«*fc«tf»« 

SC^T'MlT^fi^o M^^MOSFET^N 
MOST*, rONMOSWL#t^ffif;£E (Vth) 
011*. 1*0. 7VSSlcR«Ltt>^#, OT*.«#nW 
(B + ) OKeV, 5Xl0 12 cm 

-f) Srairfrft}. rnMJ;*?, Pift*/^«* 

So Plft^^Mftl 1 5 1*, ^-Y^/l^tt 

5l:W^6o :opift^/^»l 1 sogtt 

f*<7>— ««t, taS7 5 0T3T-1 OMSt^So 
[0 0 4 9 ] JbKKffcJR (H^r-n S:Rfc*Lfc 

Wft, PiSiMlO^iiC, 5nmi|W 
If^oS iO 2 | 2 0, 2 0 nm*§ffi<0^i¥£rf#0 
•v*** (SiN) 2 1. &tF2 0 nm8IO«ii» 

(Si0 2 ) 2 2tll|*»ftt5. r.co^. 
^^77^RIE^ffi^T, SiO 2 l20, -r 

MO S F E T<7)7^7 ^ y7t ft SJgJRtCj&OIi- 

[0 0 5 0 ] &{C, (g} 4 A , g4 BtC^-Tct HO 3 

A, 13 BlC^-r*£i££r, PltliR I E£r/fl^T, S i 
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s 6 :nia t> , s i s«i ortc, wtaass 250 

nm^gC0?t^, 7x^l3i^l:MJMc 

^^^*n^»ric;*ix6««T*>s. ^^^^13 

<7>K£0-#Jtf:, ffi)*.tfi»0«t£ fcWIC 2 5 0 nm| 

[0 0 5 1 ] &tc, 7^^^ 1 3«flli^iwjSS:, T 

J0 tth\Z, SiSSl0(DH, R I Eiaotyy- 
^fcStffcffl#«:l**-*-5. mia^ 7x^13 

6* #CM, 7x^l3 0||M©ffl;, 7nraiS 

<Z0 [0 0 5 2 ] tfcM, |5A, 15 BlC^-f £ 5 , _h!5 

^t?^5v^tP-h Is^^^s^-ftM (Shallow 
Trench Isolation) J&* „ Si 1 0 

rtic^fiS;$ns 0 z&m%)2 3<D—mns i o 2 t-#>s 0 

S i O 2 O0£ L<^— Wtt, TEOS^tf^ 
Cffl^TMlf:TEOS-S i 0 2 T-£>£ 0 
[0 0 5 3 ] S T I <OAfleWft«at*teO-W*rTlBi- 

[ 0 0 5 4 ] H4A, d4 BtC^Lfcfll^JblC, 

S^iSrTEOS, aJRffi.ftfirK)6 5 O^Ci: LtC V 
D&Srffll^T, TEOS-S iO 2 ^5 0 0 nmiSi^ 
t6o mtCfctK TEOS-Si0 2 g (tfeMfe) 2 3 
&Bf&irZ> 0 #fC, TEOS-S i o 2 /I 2 3 Wiii' 
l^S7 o o t§S 07 ^*^Bft?i«t7 y ->7 r -Y 

t^o CMP (Chemical Mecha 

nical Polishing) SfcSrffll^T, T E O 
S-Si0 2 l2 3 0ti$:Mltt^ £ CO £ £ , -e* 
(SiN) 21^)CMP^h^ TEOS-Si 
40 0 2 g 2 3 OCMP U — h £ co^tcj; K> , TEOS-Si 
0 2 g2 3li, »rtKsP*&l£S*!>&*;h,5o 

[0 0 5 5] iffe^2 30jf^ Ll^it LTtt, 

±!ETEOS-S i 0 2 ^)t, TEOS-0 3 CVDS^ 
^TMlfcTEOS-0 3 -S i 0 2 ^ HDP (H i g 
hDensity Plasma) CVDfe^f^Ti 
)*LfcHDP-S i 0 2 ^2r^tf 5> 

[0 0 5 6 ] I6A, iU6 Bli^tJ: 5 W *. 

tfRIEttiffl^r, TEOS-Si0 2 |23^x^f 
'<y?-tZ> 0 »CDJ(SW{C WtlilOOn 

mmm<Dmm&ft^*&mm<Dm*ftmt&mmi 4& 
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[ 0 0 5 7 ] #clc, I7A, m 7 B^-T <fc 9 (C, 

(SiN) 2 1 #'J;U2* y h^^££H^Tl& 

*"T€>o &^r-, i 3 o{gy®Jb^j££*xT^ 

Snr^5SiO 2 i2 0Sr, ^-/K^oSJKSr^t^r 
K^tSo 7^>-;* i 3CDW®, &J:U^ 

(7)_h®a>ib S i ^Km^-tir^o #c^t\ RfciJ Its io 

1 s^&p^ ui^dcOTtt, sttjbfes i <D&m*. m*. 

[0 0 5 8 ] 7^/H«l 7x^l3«tt 

mo s F etii 0y*.«^--y*/u*ffitka^ J:5f -^^ 

[0 0 5 9 ] ZblZ, ^isjJ/l'Wtitma*. hzt&gix- 
J2, fcS-^lf^S i 0 2 lU^f#^^, £ 
l^W^5o y— h*fe»l»l 8 <D$^~ 

^mtowmm'<5 % y** rw— bmmmi 

[0 0 6 0 ] t>*>5A,, y- hfelftJXi 8MI2, 7^ 
/UBMb«fe«:ffl^r»«UfcS i o 2 ««^ot?&< , s 

[0 0 6 1 ] £<bfc, y-hfeill8{:ll S i 0 2 
JR, S i ONJRlcKfei", ^3b^-5i«R«frjte»JR (h 
igh-KB tl^TtfiK y-H6««l8l: t 
h i g h-KJRSrJB^fcMO S F E T<D~ #J|2 , |24 

[ 0 0 6 2 ] h i g h-KJR£>0i|£ Lt(i, T a 2 0 5 i^ 
(^fr^S^^/l^^l^ K) , A 1 2 0 3 ^ La 2 
O3JR, Hf0 2 l, Zr0 2 If$r»fS^^^T-# 

<5 o 

[0 0 6 3 ] «KT a 2 0 5 ^t{:^t$ e r I2SQ 20 — 

2 7§S*)^ Si0 2 I<7)lt8^$ f r=3. 9 (Cfcfc 

^T**^. ^.(Dfzto, Ta 2 o 5 lii S i o 2 ii:i 

f^Slt^«biSSM (e q u i v a 1 e 
nt film thickness) £\ 2 nml^T 

[0 0 6 4 ] £fc, y-hMil8l:Ta 2 0 5 Mffl 
<^£»-&Ktt % WtainmaiOSitftR^JRi 
SiMCMLT/i^, ^WilCT a 2 0 5 JR^r^-r 

J: 5*««^- h!6*JR«afifcJ:ix«. y- hMMRfc 
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[0 0 6 5 ] 0 8 A, B8 B(C^-r<fc 9 tC, §7 

£*lfc:*SfiS i «tai0 0nm|jtC«aU 
K-yh^SiglrMtSo K~^f>£&t B H B S i 
JRi2, mz.V- httffil 6 K-^h# 
*£ B B B S i JRJ:^ S i NJgi£ 10 0 nmiSl^ 

flSi-^o COS i NJRI2, s/^<fe»JR2 
4i:ft5. #;^T% u^hi (H^-fri") 
^^r, Si - , y- H^-V y^MiR (SiN) 2 4£ 
^ aty^i^U #c^T-, y— h** y^lS6»lR (S i 
N) 24^-77>^;fflt^, K — ^ h^Sft S i JRSr^i 

y-h««16!2, 7x^13^ 
T-jDI$ilS. Z.<ntzfr, K — ^ h^tfsS i JRtt, C 

o k-^ h#^ B B B s i jR^s^vyi^- h y- h 

*6»JRl 8 ^jn^i^U— h ^Otfc (atRtfc) £r;ft 
#fcfc;h,S£f*, «iU4 0oa«WJ:}ftftfl s tffl 

f*£/fl^&^£T% 7x^i3lcxs,fy^|cj:$^ 
[0 0 6 6 ] y- httttl 6{CI2, K-:/h#*S 

;vmb<nmm?- h«ift, &5iM2^ B H B S i JR£** 
^R£<z>»Jiy- h**ft y ;* #^««) , 

&sim2£m b h b s i«t^y KJRiroajBy- 

<*><> ttfrmktf^mknmm?- hm 

it, #y^^/u«a, Riftf y K«as*rffli^fcy— 

hilUianil K-:/h^ B H B S iJK^Srfflv^ 
[0 0 6 7 ] ^^^^^J<b LT{2, T i N^, WJR, 

wni, ru^, irflt, a 1 wkm*m*f 5:^^ 

[ 0 0 6 8 ] v-y^Y KKcoffiJi: LTIi, C o S i 
2 JH, TiSi 2 «ft*H , 5#:^r#5. 

[0 0 6 9 ] y— hlil 6 ^r, fjittT i 

^^TWlfc^iCll T i Nmoiarsite^^rps 
f6:<hT, y- h««il 60tt*B8*«r*-fb*-frSC 
^ £#T-#S, i:^5««^«>6o Z. (Ditto* MOSFE 

[0070] ^/c, y— h^@i 6 (^t)^>^y 

— h«) 12, Mtlf7 0nm8SitS. CO^P^T* 
12, !$t<lifIt5^PMOSFET^)v'3-hf t 

^^Sd*«:«i»jr-$5^-c, NMOS, PMOSOW 

[ 0 0 7 1 ] &tC, 08 A, 08 B(C^-r*^Jb{C, C 

VDM^T, »6iSk«3, Wilis i o 2 ^s i n&M 
50 a-T^o *9$nfcl6»»4:RIEL, COjffe 



21 

mm*. y- h^ii 6<om§£. ^^7x^130 
mm±izm-t 0 :nta 9 , y- hiti 6 coiioM. as 

[0072] mz., y- h*^ v7&mm2 4 , y~ h 

(As + ) ^a^E2 OKe V, K — X 
ft 5 X 1 0 15 c m _2 *igGD&m^ J; D , 7x^13^ 

[0073] 4*:, {ngi£&»JR2 5 affile, y 

60— ott, y— htt« 1 6 (DiMM^>. &M=*—f—lz.j6 
[0 0 7 4 ] is^yixr • V— ;*/ H U 

*\ N-I»ll7a^N + I»il7b<!:r*L 

— #'JH B 2 9 {C^£;h,T^S 0 

[0 0 7 5 ] 12 9{c^£ y- h^r^ yJfeM 

JJH2 4, y- hlil 6, &U ( (lliaCI6«JR2 5&-^^ 
IC^^T, #JxJ£i; (P + ) *0^mS4O 

K e V, K-X14 X l 0 13 cm" 2 iS^M(a 5 , 

«Il7a$:7xy^l3rt(:fjSt5o <>*>>b>u, 

[0076] Niy-VFKy«i7 
(xj) is&iatffcs. fittsi 

So 

[ 0 0 7 7 ] Nly-^/F^Y^Wn^J (X 

(xj) =0. 1 2 u m§Sf:^5i: 9 le, ^^>- 
U»H£«ffi£ K-Xft) i8J:tWRtt>fcStt:flsife 

[0 0 7 8 ] *Wt(4, 7xy^ 1 SOttlffilcBMLfc 

ftt^o mil Niy-^/Kl/^yS8l 7 5:. 7 
1 3co3t®, ^iciffi^co^vftA^, 
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fc, ;fc#J<7> J: 51-, NfV- KK 7 COT 

»»J-T s^ £**-e# 5o 

[0 0 7 9 ] ftrfc, , 7x^13 Otlffltf^ 

(HIKJMMK2 5 ic j: or 8bnri> sot, Nfy-^ 
^ i 3 <ojb®— o^^-^ftA^M *r ft 9 , mm 

So fcfciU «0ISjf6J»JR2 5tt, MLtMT-ttft 

[0 0 8 0 ] Niy-^/KKyaswotk 
«ffi&{£T$*£i&35a*fc5££, «Atftt:Safe5 0 

^ [ 0 0 8 1 ] txy^-r KJB<a0!l£ LTI4, TiSi 2> 
CoSi2, PtSi, Pd2S i , I r S i 3, RhS 

1 7 ^Pl^, :<7)Piy^^/F>'f>Wi7 
T-£>S e 

[ 0 0 8 2 ] I 1 0 A, 110 BiC.TtJ: 0 

Si0 2 ^, Mt«5 0 0 nmSI*«tS. 

iffi^»jg2 6^M^n5o jmbmimi 

26^, ^Jx.lf7 0 0ti«W7^;^#l^T, 
Mi«3 0»8tf>'^7r^t5o ^OSfftXSH N 
ly-^/ KKv««l 7io>rt>'i£AlwSI4{l:S: 

(Xj) «r«MB)Lfc^B*tt, fy^7r'f^M 
S, *>5lMi0J;itf 8 5 OtgSt-m s e c * 
-^iI©RTAS:tTot<)fi^ 0 ^l:ii:ix^ 
fMlTNSy-^/ KK>«1 7 GO AS 

40 [ 0 0 8 3 ] 111 A, ill B {Z.fjk't £ 0 (C, 

yy/77^RIE^ffl^T, 3>-^^ h*— ^2 
7^IMi§2 6^!l:Mt6o W (^^y^ 

xv) 1 cta-o jr, t i n (mt^* » m 

M2 6J:l;, 3y^^h7 p 7^2 8l:t^l:^ 
t5Mi2 9$:Mt5o EI12 9IJ, m%-KLT 



23 

mzmmz±.^mm-tz>z tx\ z.<D&w<nmimmB 

)|{:«5MOS FET(Z)i*iifi^fi8t5. 
[0 0 8 4 ] :(Oi5ft»lSIKJ6Sl:«5MOSFE 

[0 0 8 5 ] (1) 7xV7 1 3*CM^^y- 
*/ K >MHtt 17$:, S7x^i3 (DTMmmz. 

MOSFET^ftWR, y-Vh>^y««i 

[0086] (2) ^zn^^l 3<7>*I (Wg) £, 0i| 
X.tf0. 2 0/imi:^<tSo Z.tHZ.XV^ 7^>X 

m^i 6tcj; 19, ff^Mfelis^^i^ift; 

[0 0 8 7 ] (3) 7i^l3Wft^8l5 

*x;n i (tKiiSi SIS 10) <b <7)P*i!lc, ffifll 
S^FM^iS (^V^* A— • ^ h s"*— A) 1 2 &f£tf 

[0 0 8 8] (4) y^y^x 3(D&m^m^L^tzy 

y— ;*/ KU"< ^BflflVS^^A— SrBSitt?* 

So 

[0 0 8 9 ] (5) (4) (C^Dx.r, 7xV^l 

^yS«17W-8, «*.l*y— Kt"f >ig*S<Z> 
T«0«5#te, ht«g 1 6frb*7-£ y h-rz* Z 

[0 0 9 0] (6) MOSFETOftt>;Wl5 
yu--tiMOSFET^7 p Pt7Si$:, ^r<7}££4& 

[0091] m2mmmm) hi 2tez.<nmw<n%2 

»M6MOS FET^tfiBI, Hi 3 A, 
il3B(ittl-tX -tOWfffiHTfcS. Hi 3 

AlZTF-rmWttM 2 BlC^DtSrffi^tlS U I13B 



(13) 2002-118255 

24 

Iri li H 2 C I: ,t L t »rffi t: tl i 1 5 e ttz. H 
12, |13A, Hi 3BT-I1 i2AlC/TLfc3y^ 

[0 0 9 2 ]Il^WlT'll 7xy^l3(DJ:ffi, 

[0 0 9 3 ] **2|gJSJg1»-Ctt, Hi 2, il 3 A, 
H 1 3 Btc^-fi: 5 7xy^i 30iS(:il psftfu 

JO M (TOPttlg) 18b^t5iit^O^T/TtT 

[0 0 9 4 ] Z.<D£ot£Mm&m^Z>ZtX^ 7x^7 
1 3 0^ + ^/U^a«l 5 {Cjo^T, ±^3—^ — ^*3^ 

HUJD Lfc <t * o L# i^ttttjEoKtttrttiM-t- * - * 

^ [ 0 0 9 5 ] dOJ; 5 5 fctt, W*.«JBlX 

MS»tt^, H 6 A, i6Bt#BLTKWttl8lw*3 
^T, 7xy^l 3(D±ffi±(cM^iXtS i0 2 i2 
0Srf**L4l^j8LTi3#, ^<7)#, y^y7sl3(D 

19, 7*.>7> 1 3C0±ffi±{CliJ¥^y- h«6»JRl 8 
b, 7*^^ i 3<7>r^(fflffi±{cii, h*fe»JRi 

[0 0 9 6 ] 7**5, *S2»lW, 4#Ky-hiife» 
ll8all Si0 2 iCP^f, |2 5C/7tJ:p 

Ta 2 0 5 ^ H f 0 2 §, Zr0 2 J^O, ^;fc>*$>5 

[0 0 9 7 ] y-hteWl8al:Ta20 5 K 
nmS*OS i BMbKSROttSrS i #BS 

[0 0 9 8 ] fc*5, h*fe»JK 18aC, JiKWRS 

^ kimae (h i gh-KB zm^zmmn. z.<nmn 
mxvtm-r^x^mmmmxmm^mxhhztn, 

[0 0 9 9 ] (» 3 HJKJglfi) H 1 4 A, H14B 14 * 

n^en, :^fl^3in»fii:«5MOSFET^ 
^-tmmmxtb&o ii4AioTtMiii2B 

lc^Lfc»r®{c+@^ L, H l 4 Bic^-T»r®l4H 2 etc 
^L/i^rffi^ti^-rSo ^/c. Hi 4 A, H14BT- 

w [0100] »1 HS6^ffiT?tt, 7xy^l 3 
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Ztlfty-X/ Kl"T 7 t t^frl 1 (<>L< 

[ 0 1 0 1 1 *m 3 Si3fc7f0JigT*i2 , H14A, H 1 4 B 

l*«#1BJ: <?Ri\» y — */KU"T 

v«*i7 0jSSB*^ 7iy^i 3oflIl:MSiifc 

^l^Co^T/TLTt^o hli 1 

6 12, S?£lBJ&BJRl 4©±B^b, 7x^13^) 

[0 10 2] ceo J; 5 ft«iST-f2, y^/Ki^Y^ 
«1 7cD«*«r«<^#5/t:*^, ?^*/MI«:;*:#< 
T-#£ e J;ot, i 3 <7}Ss£ Srffi< t 1 ^ , y— 

So 

[0 10 3] (14^1) Hi 5 A, 11 5Bli^ 

\z^Ltzmm^um u ii5B tc^-r»rffiii0 2 etc 

^LTtSfffiKfflSi-So i 1 5 A, 115BT' 

[0 104] f iSMiTI^, 7x^l3^[« 

Stifcy-VKKy««i7^i/ni (ti< 
12 s i s% 1 0) b<nm\z s s<is<?x/i>— • ^ f> 
612^41, ^071^1 3(D(Hiic*5^r, y 
— */ Ki"T:HK#l hill 6 ^y-t?^ h 

[0105] *JU4**»tt-Ctt, |l 5 A, Hi 5 B 

1 Slifc^fi J; 9 < , £>o;t:7l? 5/ hMCtffttMffitt*: 

i^^>«l7«S^\ 7x^i3(Dfl||:MS 

"9t>^<, ^o7x 1 3 <Dwmzis^T , y—*/ 
Ki^-f 7tt, h^t 1 6 <h^±tc^--/<- 

- Mil 6 £^<d«!)1M6»JR2 5 fcL/Bi^T, 
[0 10 6] ^O^jftiSTtt, K3^JSfl£ffi£H« 

tc, y-*/ K^y««i 7*gR^««*r-^*t l 
%%t^ ^r^/^*BSr*fl"e# 7x^13 

[0 10 7] (3S5*«J£*R> H 1 6 Al*;i<z>3g9!0>» 
5»iC«5MO S F E T^/Tff i@, @1 6 B 
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12 SI 1 6 A*C0 X 6 B - 1 6 BigtClfe 5SfffiB, Hi 6 
CJ2H 16A?016C-16 C«U£»5SrffiElT-*> 

So 

[0 1 0 8 1 JBi*H»«-Ctt, 7xy^l3^-oO 

[0 10 9] *S5SWffiTii, J:f9**ft^^^^ 
«*rKS3W-S&»|c % 7xy^i3m«b«, 
-OCDMO S F E TS:^i-5»-&^o^raS'<S 0 
[0 110] Hi 6A-I1 6 cic^-Ti: 5 IC, 
/<? ^ l 3 Sr3fc?iJ{cffifi L, y-^/F>^yf«i 7^0 
h«r#«fc:U y- h««l 6 t>^i§ic 

[0111] 7xVJ^ 1 3<7?«a®Sr^-t^/nHi: Itffl 

^:^^$©r% ¥ffiW4*M«foMosFE 

[0112] y- hlil 6~^^^ 

[oii3]*l5S»H{:#5Mr'il 
*0 13*. ^^filfiguy-^, Ki"T>\ h**ii 

#»**3ft«fcs. Wfl^MiSifts ill 

m cH^fctLtf, ^n-en^MosFETfttt 

[0 114] ttftfl<Z>ftjK£httS iSl 3^«* 

j<? oSFET#M^i:i:r*#5, £^5«L£a>fe, 10 
s^tt-t(D-w«ci3i^r, «Mdi«s i®i 3011^ 
[0115] z.<dx o\z.M%t<nftm{hVts ili3coi 

[0116] ft-e b , s i m 1 3 <z>Kd*ato 

T^<5 V$ig£b#tS i j§ 1 3 »IU< , a 

swMosFEToaftt:^ ^atffftai&iBttiKo 
[0117] i/c, ^»»«aiaiKKiK^*a$n«4K 

tOMOSFETTIi, [Hl&tflJ&Jb, *n-ff*ijfcSfi:* 
[0118] BBbfBAaHfltt, ^^^uBSrS 

12, MOSFET^fiS;$n-5*^«*(7>«(D«JE4:Sc 

so «>sr*«^*^-««d**a$nr^3t. 
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[0 119] LA>U :O8SC«5M0SFET^ 
|C*@Ma Lfc»Jjg£h#tS ill 3 

i2£T<7)»jg£b#tS ill3 cr>it>I£Mx.6- t^"5jffiT- 

[0120] ft-^tefe, :o»Bl:«SMO sfett* /<? 
12, **5*MS«tta>J:5M. ^-v*/MIS:, y- 
«i 6£*g$:<7>»)gi&#;S i fi i 3^#iite-r5^£t* 

[0 12 1] (1 6SHfH) |17Att:©8^f 
6iMii:«5MO S F ET*r^-*-2pffiH, 01 7 B 
ttil7At017B-17BiiCf&3SfSi, Hi 7 
CttBl 7A^^17C-17 c»^fB5»rffi0^* 

So 

[0 12 2]l5»lt11 J: 20 

y~ > YWflk l 6^ony^ H3> y— httfli 1 6 

[0 12 3] *ff6XX«*fc*t. f 5^W1^^5 
y— httfii 1 6 ^ h £ £ 5*gj^~C* 

[0124] 017 A~H l 7 C\z.7F-rx 5 fc* WA-tf 
7i^i3i:l», = h*£6fc»odbtt?* 30 

i s 3 oco_h®^r*^s-r6 0 tir, a^SKSii 

So 

[0125] ^<z>y— h^y^ hfflo^Sis i S 

tit, dbttttJKS i S3 OiDlfttt, MOSFET<7> 

y-*/ Ki/>fy«*i 7^co^ mo 
S FET(7) y — hlil e^to*^*? hi^S <b<7)^& 

m'h-tz>z-t\zhz> 0 z<dx 5*iatt*JRs i S3 o& ^ 

[0126] *f 6^»il^SMicJ:n^, y- 

[0127] Hi 1 8 A, il8B !4*lX*tL, - £>#91 



2002-118255 
28 

T-fc£o ft**, Hi8Al^tBrBttH2Bl:*LfcK 
ffilcffl^b, H l 8 B lci^t»fEI40 2 CI:* Ifclfri 

[0128] I18A, U 1 8 B \Z7Fi~£ 51-, 

oSFET«:»o*aicK?)f, Sii»l^)J:5 
(C, -OWMOSFET^O«il:^tt), Mffl-T 

[0129] ^<om^h. v-v^^t 9 vw,$Lm<F>{h 

KXRS i S3 ooiiffi^±^rT% y-h^ii6(^ 

[0130] (« 7 %MWm) H19A, IHBttt 
th^ti. I 7 SS*»«^«8MO S F E T t 

[0l3l]Sl^»im 7x^13^ Si 
SKI ofcttLTtetfSiffoft**:*!^* 5 ic^Ufc 

[0 13 2] ^7^»ltll Hi 9 A, Hi 9 B 

[0 13 3] :^f-^-ftS0 
*^fc»*i-6«C», «jt«»lM»ll»B4 A, 

[0134] r.co j: 3C7xy^i3?:, NKx— « 
ififc-fS^ 0 * y— 6 0>JpX*r*Affc"C 
ttlDX«P«>^»**SI«r/h*<'C**. 

[0 13 5] (*8 3MEfl01R> H2 0ttr<D»WOjB8 

^<7)5pffi[gL H21BttB21Afl021B-21B« 
Kfc s 5WrffiB, §21CI^|21A^021C-21C 

[0 13 6] #1 -00/^-^64 
5y-htil6i^ 7x^1 3^)J:i^B^ 

[0137] iigauc* ns^ife^fiir-Ji, -oo/**- 

[0138] *fS8HHSJg«tt, 12 0, 82 1 A~[S 
2iCC/TtJ:5^, ^-htii6$:, 7xy^i3 
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<D®m\z.&&t!ti^?- bt&mxsi 8 a tm-tzmi y 

— hill 6 a . *s£U<JBS i jf 1 3WiEi:M$ix 

^y- hiftttflt (topi6»j») i s b k&-tzm2y 

**3, *WCI4, f2^M^iC, y-h 
teiH (TOPteiii) 18bli, y-H6»JRi8a 

[0 13 9] Sl^- h^^l 6 ate, 7xV71 30 

I2^h^tl6b|j:, MOSFET^y-^ii 
LT«fi6*Ht-5C£fc^ffiT*fc£ U ®2y- hjffeJiJgl 

dopftW i 8 b£3fc#te;?:< U mMfcga^ 

mzittzm^iaz. jniofliifc»**iifci!ioMo 

SFET(7)^hIi<l:, *1 0{tiJ®{Cfl#LfcJ&2<7) 
«0ffirc«fiK**tfc1IS2 <£>MO S F ET(Oy- httffit 

EISUiJcoTSltMciSMKU :tib2o^MOSF 

ET<Sr, -0(DMOSFET^lti^^^^^5Ct 

[0140] *»8*16»lB^«a*it*«fi(t-t-*fc» 
(CiS, y- h&Mt (TOP*6J»JR) lSbSr^^V 

^■v^fcjH^T, ^ ^ i 3 a<Dmmz.. %w 

— httflii 6 a fcjfe58MMbSr, R I ESr&JBi^fcttilS 

r, y- hisi 6 a ^ttMits: «^r^ 

hfe-M (TOPM) 18bi\ RIE^COx^f 

v^v^ ^ £ irfir^ ste, r i E^^xj/f y 
*6SJK (TOPMI) I8bll WUcasJftttWS:* 

[0141] *7t, Iiy-hlil6a^2y-h 
««l 6 b £<7)Ffllcte, ^WXi/^4t5 ^TIBttsa* 

mo s f e t (7)t^ttlc:iijK«li/j;t\ 
[0 14 2] ^<oj:5*JR8tf!>*ltJgtt*c«««a*iS 

SilWjST^So ^ MOSFETCOt^ 

[oi4 3] siy-htii 6 aco^i?^, m 

tlf5 0nmggC»Mirt), S2y-hlii6 
b <t&57< ^Jtl*f lOOnmiSOWi 

i n^/t i m<nmmmmx-MtiL-tti\iL. Bam* 

[0 14 4] |2 2li:^S0S9 
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»iMSMOS FETfc*tfl«8, B2 3AI3 
-t^spffiH, B 2 3 B 13B 2 3 A*C0 2 3 B - 2 3 
ICfS 5Hffffi0. i23Cttl23A^^23C-23C 

[0145] fSlMlrit Siy-hMl6a 

sn^y- hM«jKi 8 aitc^jsu :tibsiy- 

Mil 6 a £'5 L^: , y^^^ 1 3 <D_bS_b(c^j& 2 
ixfcy- htfettJK <TOP*6*«) i8bil:W^ 

[0146] *m 9 XJkJgJBft, 122, B 2 3 A, B 

2 3B(:^tJ:5l^ Siy-htii6a^7iy^ 
1 3 05H/MC^I^-T6 2O(D^ij®^ s i:t^^:C0±E(7)3o 

co®±^?i0fiS£$nfcy- htemx i 8 

ti5l2y-hti l 6 b*a»fcfcS«JBy 

[0147] :^J: 5 ^M^MtSlcii, f 1*1 
^ jg«8ic*5v^r, §8a, a8Bic/Ttiiic*3^t, y 

6O«0a^«|fiSI6»JR2 5«r#fiJtU y^/h>^fv 
*«1 7 SrTgjERi-* (B 9 A, B 9 B) . r Oft, Jgffl 
M2 6$:Ml, rn*r¥aft-*-* (Si OA, B 

iob) 0 r<7>JBIBI6»JBt2 eospfflftW, y-h««i 

Wjgl/T i N^/T i JR) *Jft« U l"^* (B* 
i*"f) ^^Tfi^l^^-xy/i, f 2^- 
J<? 6 b SrMtSo 

[0148] *»9^ft»»IC*3^Tt), I8^1fl 

&oiHictt*to*x^^«*-r*-5riBtt}ft«***<, mo 

[0 14 9] r:oj:5ft**9*lt*ffl»c«S«*«a 

K-^L/t#y S i JBKiJ: f?«fi)t*ixfcy- h^i#i 6 
S Mil 6 ^ttftttlcttlftd 

Wx.iw^w *^«JMtfc j: 9 2 y- 

hi;il6b^MT'^5o Z<Dfz£>, MOSFETO 

[0 15 0] ^fc, y— hill 6^, ^Jx.«5 0nm 

[0 15 1] (IlO^Wi) 12611 rO^PjO 
Ml 0 j8K»ffi{cffiSMOS FET^tMiT^ 
50 5 0 **5, B2 6(c^-r^r®teB l BlcaM-BfffiKfflli 
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[0 15 2] IlIMt'll 37 1 3<DTUm 

(c, 06A, §6Bl:/Tti:p{:, 7xy^i3^)M 
[0 15 3] *Sl OXJUgtttt. S5^F-^gt*fei»iei 4 

[0154] §2 6 \Z.^-f£ 7 * 1 3 GDTSfl 

0 Sroitsc i: (a «9 , I5A, 

[0155] £7t, 7xV^i 3 OTI^Cr-/^ 

T«5««tc, ffii om.<r>mv- — /< — ftme £ 
[0156] :oj;3{:7xy7i 3 0T»««^, #J 

i oSojht 1 — foiwsoMo 
S F ET^^ + -*/ui:ft6«fSaa:*()iBffiS:»oiattS 

[0 15 7] (I 02 714, ^0>*91tf> 

Hi 1 Hif 1^5MO S F E T^tSriiT^ 

[0 15 8] SiSifH, £>£U<®1 0 3MS»J»-c 

0 6 A, 06 BlZTF-fX 
a^iMMftlMt l 4<oiP?S i StKi 0ffiK*fLT\ 
J: 5tc:^j£$jft,Ti>S#K\ 

[0159] #m l 1 3Mfc«JBrott, X^&Kfettflt 1 

— **2f&fi» 5 0 nmil^^^Oj: ? 

mnz-Tzm t . #*fmmmm i 4 <nmm& s i x« 1 

Otil^Lt, fS#7k *P t7x is* 1 3C0J^1 

[0 16 0] 0 2 7 o (C, 3 

GOjgSflxi — -^-(C, M50nmgI^7^FM 
f S^lcj; 9 , 0 5 A, H5B*c^L^5B^»Wj|6» 
^14CD, 4#(-7^^^ 1 3<&Tffi«*t-*3tf.5S*!>£ 
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[0161] Sfc, ^ <DX 5^7x^ 1 3 0j£fB=i- 
-f—fc^t? > K^r^oj: 9 Ic^ox-* - SICI4, y^v^i 

[0 16 2] mx.&7^>* 1 3<DTW««JC*5 

6M?ftffifelUK 1 4 CDJ8l/?£ 7 x 1 3 <7>T«B« 

70 X-fS^, 1 3WT«J53^>*^»l««fe»iR 

[0 16 3] *fc, *^»l«l6li«l 4*r±IE«*t«:» 
oi; 5 l^OX-fStciS, 7x^ 1 3^)11)11:, Wstli 
10nmg|^««Wl, tMMTHDP 

(High Density Plasma) 

3 -teo smtmmnc vDftig^i^^ 

#>f:£&V\ CMPfe^RIEfe^fflt^t, 16A, 06 

B(:/7tJ:3i:cvDjftIMl^fit5^\ M 

TCVDte»^!)x;/ h:* s^V^iSffij&sai^J; 
5&<fef* (^^>-^«oi&S^ 7 £51 

ft S i 5 n « A 

[0164] r <D£ 5 = = — — 

50nmiI^7^F^Mt^:i:ia^ »C7 

^>-^i 3 <DTwmmztev zm+ftmmmm 1 

^ [0165] $fc, ff'Jx.tf*^«i(6»flll 4« 

7x^l30T»*«fiflfCfcKS<, tit 
1 4^)^Micff<{^or«< ft££ 

^13 ^T«^5lf^»pitife»iR 1 4 ^iic^^r^- 
6 cogtt) SrBSlh-C*, y — h€«i 1 6 If 5 U<7> 

[0 16 6] (f 12»1) 0 2 814, Z<D&m<D 
»1 2 S F E T ^twir^ 

So fc*3, 0 2 8 fc«i-*fffitt, 0 1 BlC^-r^rSt-tS 

[0 1 6 7] »mft«ffiT?tt, 7x^i3^iii: 

[0168] *»i 2 Xtt^tttt, :oB^t-(o 
^id6(co^r^^So 

[0169] 028 (c^-tj: 9 m^±M^—r- 
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[0170] Z.<D£ 5 ft*83 0 nm§S^)7 $ >> K 

6B{C/7tttffi^^^S i NJRl 5*81^**, 7 

1 3 0±SlC^^T, LOCOS (Local O 
xidation of Silicon) ftft, 
■MKSrfTfe 5 - £Mcfc 0 , iSi53-t-|:^l3 0nm 

S i NJKl 5»*IT, ht&mj&l 8 SrJ^fi&i-S 

~ £(c:J; 9, i:f|5=r-^--{C, 3 0 n m^goo^ £ 

[0171] coj:5{c7xy^i 3^i®^^- 
SriSij'Sr £fc£ B 0 MOSFET(^y-hI»^ 

[0172] tf:, Wttfil 9 J^Lfcfc 5 7^ 

(art, iian«o»*«r»«ci:3a«-e#a. 

[0 17 3] (f 13»1) H3 OIAC<Z>$89!o3* 
1 3HW10fl^iC«oMO S FETSr^t?® 
0, 1 3 1 litof 2 WI:«SMO S F E T t^t¥I 
§, i 3 2 (it^S 3 PIC^SMO S F E T 

m-r^fc^ic y * i 3 zmgcm^fritx— oom 

0 S F E T S:«t$S^{:o^Ti^o 

[0 17 5] *Il 3SMfifl01»-Cra* tt^(7)7^^^ 1 

3^tr-o^y-^/h>^«i7, h 

[0176] §3 0 (Cf3^ 1 #J<£: LT, 2f <^7x>^ 

[0177] H 3 0 5 (c, 7x^13 Sr3fe?iJ 

{cg£©L, y-^/K^y«Si7^*Sr, 7x> 

1 3te^®(ftlc#?&£ix, ?Ed^IT rulj 
ftoTi^. ^<7)£ 5 ft#t^££ 5 n £lcfc !> =r * 

[ 0 1 7 8 ] E 3 1 \Z.Y$mz Qtt Lt, 4m<D7^>* 

[0179] 131 \Z.7jk-f£ 5*-, 7 3i V* 1 3 &lt&\ 
l:ffifl, y-^/ K u>f v®« l 7 ^*«r 2 of 
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^V^i 3 12, spffi^fe^T TuMj Sil^SoM^ 

ct ^ 3 o <dw,& tmcx?\z=<>>? ? h^MM^t 

C£tcj;«3, *-?E«©«**rlPlJb"e#S. 
[0180] 0 3 2 tChi^ 3#<J<>: LT, 4i<D7x^ 
1 3^oi^(7)y-V Kl/^f 7 <Dje^«ift 

/<? [0181] S3 2\z.7F-f£ 51-, 7xy^ l 3 £rj£?U 
tcgfigL, y — Kl/-fyWl 7 i;45ifl|07x 
^13^:, r<7)7xy^i 3S*^ffl^r^lt« 
Siftotif^. c<^£5ft*i£&£5w<!;tcJ;>K H 

3o, i3 Kom^tmcx o\z.^>?? hcom&mb 

[0 18 2] (f 14^Mi) B3 3li^O«SO» 
1 4^Wl{C^5MOS FET^tflffii, §34 
Att-t(7>spffi0, IH34B|j:i34A c t 3 ^34B-34 
B«{^fc v 5»fffiBI, m 3 4 CWtH 3 4 A^CO 3 4 C- 3 
4C*fc»5*rffiB-C*>3. §33, H34A- 

03 4Ct*ll §2 AlOTLfcay^^ h*3j:t«E«tt 

[0183] mi JS«S««^tt, 7xy^l 3 OT*« 

^ 1 3(Ofir^««l 5^Si S^Sl 0 

[0184] *Sl 4 IMfcJglBtt:, 133, I34A- 
30 m 3 4 CtC^-T £ flttfSOIifi4 0tffll\ 

:OSOIIS4 0W»|g4lJ:l:, 2 0 0 nmg| 
cO»^S i Ji&JgfiRL* :n^DILT7xy^l 3^r 
T^fifcLfc: -5 0 £ *b t-M O S FETOV — ^/ K 

ratarast^s ii4 2^st5 ± 5tt«5a-c*>s. 

[0 18 5] d£>J: 5 ft*i£TM:J:, SOIti^T^ot 
Sffi^Y r <XI2£P ;&Dt*#ftl^J&*, MOSFETif^ 

[0 18 6] 5 ft^^^^m-rs{ci^, f 1^1 

^tetc^LTtJ; 5ft*ig£r, SO ISS4 oittotl! 
iltixlfa^o ^IT, y— KK^Wl 7CDJS 

Si^S il4 2^MtSl<i:^1^5 6 
[0 18 7] 15MfHI) H 3 5»*£0>*91OSB 

1 5HWl(^^MOSFET^tWi, §36 
50 Ata^O^SngJ, § 3 6 BteH 3 6 A<P<D 3 6 B - 3 6 
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B$Ucte5>f£rElEk H 3 6 3 6 A^O 3 6 C- 3 

6 ClCfi 5raiTfc5 0 135, 13 BA- 

SIS 6 CT-13, §2 Atc^Lfca^** h*3 itfKISti: 

[0188] 114 jMfcflgffiT-tt , SOI gffi 40^f 

or 7i i 3 oi«ifl5i:f-t*^t«ja t, 

< tt»f^#(c^-y*/u*r^lcffiftftL, MOSFET 

fc 0 :«C, »»iSO I OF i ntfti^MO S F 
ET (118 1) £0>&t"tt. y-VK^-ryWH 

Iso i ^^^tMosFETrPpiir^ofci^i 

»J&*B&ltT-#£ 0 

[0189] #m i 5 mmmmn , m 3 5 , 0 3 e a~ 

13 6C{07tJ; 5lc, Mx.(^7^1S4 3&m^ 
T, ^^9^184 3W±|I2 0 0 nm8t©«*S: 

SrJPXLT, *l 4 35Jfcfl2J»£|^ C£ 5*7x^13 
^otMOSFET^jSUtOr^So MOSF 
ET^y-^/KKyfflSl 7 Oj£315£;tf ^*g;f£4 
3<i:Of|}c, ft^«15tPC*HOSil, 
*MTO7^7r^ S i §4 4 as^fiE-rstflittt, » 

[0190] :©J:l4«l4r«^:ii:j:D, #7 

^SS4 3 ^1^:7^77^ S i IMO SFETf 

Lfc^oT, 7^77^Si-MOSFE 
TO«tt*f6]_hT-££ e 

[0191] roj: 3 *^i6* fctt, fill 

«it7^7r^s ii^ftor^tni^^o t 

ffi4 3i:offl(:, f + s^HCMSor^ 
/u^r^s ig4 4«)St5ii:^^cj; 5 icfi^r- 

[0192] (Il6^»l) @37A~|42A, 
i37B-|42Bli, ^OiPJOSl6<7)Hl»ffilC 
H5MO S F E T(7)ti^ft^tIgSfigjr#?5o 

i3 7A-I4 2AlOTtfr®^i2B{OTf|r 
iCffilL, 13 7B-14 2Bt*tHfB»H2 CtC 

[0 19 3] I l^»lrii, SiS^lO^r, -7* 

^S22^fflt^ij/fy^t5:K\ 7i^n 
^Mt6f'li:o^r^fco 

[0 19 4] *Sl 6*««tt-Ctt, x^^^S 

*^S:»oy^y- hMOMO S F E T«itt*?gfiS;-r 
<5#8fef*>5. ^T^O^ifc*, B3 7-i4 2l:*t 
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[0195] I37A, 13 7BC/TtJ:5i-, 

^M#3»g 5 X l 0 15 c m' 3 SSOiM (10 0) P 
MS i S*£ i l oo h 5 fit a? • **>MS*Sic, N 
MOSFETt««t5»*l:ttPS*x/H 1 1 (fc° 
-^^Mfeltr, ^|x.«4Xi0 17 cm" 3 §S) *, 
0!lx.tf#n Wrf-V (B + ) *, 7JDi£mEE2 6 0 K e 
V, K— X*2 x l 0 13 cm" 2 iI>f^yaAt2):^ 
tCj:i9^-rSo PMOSFET««nt^ 
/0 fcttN**^ (H^-frT) «rMt5o #c(C SiM 

1 l 0Ji^-o^®{^ »K*^#«*&J*IR£ftSS i O 
2 JRl 14*, #1:11*1 0 0 nmgtMtSo 

<!:4$-7^^i (S i N) 12U, fltlf2 0 0 nm 
iSMtSo &t-> x^^^r^t^SiS4rCMPt 
5i*<0»8IiW^^| (Si0 2 ) 1 2 2*, 
«t«5 0nmIS«at5. 

/^-^l 2 3a*#fi»£*l6. CO^, »^^-^l 2 
3^b^ffiLfcS iSffil OO^g^b, R I EB#COni 

B**tt, »oigrir^5S i oxt^^^t^lSfi 

[0196] tfctC, §38A, 138 BlC/TtJ: 5 
SM^-^l 2 3d^«IBLfcSi ifil 1 OOti^ 

^ t^^^f^S illOl *?l^-f &o ^O 
JKVtt, 8M^ — > l 2 3 w^^r^lci^>!)S«t 5 
ZiSfCRgjns, 4 00 

nm^ftr-^^ 0 (S i 0 2 ) 1 2 2* 

tCffi^T, xt^^v't^SiSlOlWii^: 
CMP U 8t^^— V 1 2 3^^^^il 2 2±(Cte 

^ttiLfcxif^^^t^s iii o it»*ts. :n 

Icj; 9 , xt'^^rv't/i/S ill 0 1 0^®OQD£]*l& 

Sixfc^. t^^r^^yUS ill01O7rts/ h^*l& 
40 ^T*#, 2 3{C, ^t'^^rv-^^S i Si 

ouass<Mrn e ^tf^^^-^/u^ofso 

^t^SiBioitSi StS iio £o#®ic, g 

[0197] ^/c, *«rii, -^;**Ji (Sio 2 ) i 

2 2^r-7^^Ci^r, a: tf?*iy-r/us i J| l o 1 * 
CMPLfctf, CMP^$:IIt5^<!:ia^ ^ 

(Si0 2 ) 122*, ^Hfc-fS^irfct***. 
[0198] H39A, @39 B{C;^£ ? 

50 a: t^^fv't/t'S i m 1 0 1 ^0^&< t t> h7>^ 
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-tirto) *-^;*^£U N T, WtWnW^y (B + ) 

^F#ft*»aS:#oi«»a^*ft%« 1 1 2£^/&-T5o i 
(DS5»ft^FM^e 1 1 2 IS, /O'?-*^— • * h s"*— 

lOl^ffilCtt, 8nm§tOJgI^« (S^-fr 

SiSioi ^<ntm. ^^WSfc^fcBSJh-r 

Ot, (N 2 ) #l^f5»it^)RTAM^ 

T^Nft^lT-, *:<Z>L#^fiI«ffi (Vth) *, 

0!l*.tfo. 7 vS*fcRSLfc^ifr&fcMt* OTitf^o 

(B + ) *, Biim/E2 OK e V, 5X10 12 

1 1 5 0>fitefl£tt* ^^m, Wil^RTAM^^ 

[0199] 14 OA, 140 B{C^t*J: 5 (-> 

(S i 0 2 ) 122, 3s£Xf±.mM<tm (H^ 
-tH*> S:I»3?U ^^Jf (SiN) 121*, 

£{c X V , xt'^^^t^SiSlOKDTM 
«£>Eliau:<z>^ *^#«t*fe»JR (SiO z ) 114* 

[0 2 0 0 ] 0 4 1 A, I41B 5 (C, 

xt^^^-V/i'S i Ji^bttS^acV^ 1 1 3Wiffi 

*3j:V*«>«ia5^imjUfcS i a©*ffi^, y- h 
feflkfltl 1 8 6. y-hif6ill 1 8tt, Wx. 

l 8<d#j*-CI*. W:MolMCft§LK> S i 
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[0 2 0 1 ] HI 2 5*#SlTJ:iLfcJ: 5tc, 

hte»«l 1 8(C(3, Ta 2 0 5 (^V^^^^ri^-Y 
K) K. A 1 2O3BI. L a 2 0 3 R> H f 0 2 Jg£, Z r 0 2 

/0 fctfl nmit^S i BMfcJR^OJRSrS i J*EM#fi»L 

[0 2 0 2] S^, I42A, H42 B {^-f X 0 

S i JR (JRJ5 5 0 nmil) *, 14 
1A, ■4 1Bt*t«*J:M«»«t» ^*>_btcy 
- h^tJ/^ll 2 4 m%-\£§ i N^*5 0 n 

-f) «r-*;**fcJfl^T, y~ h*-r s^teSMS 

20 (SiN) 124^^fy^l, &^T*, ^h^rt 
^ftll (SiN) I24^^^[:ffl^r, K— :/ 

hiSll6iW^n5o ^<0££, ^-hfltffin 
6 IS, 7x^7 1 1 3 <7>l£^ 3lc»I$ti5o 

felftJRl 1 8^*-*#ttilfe»«l 1 4 tn^y^l/tr^ 
At<D\t (jgJRfcfc) Sr;fc#K£;h,5* «tlJ4 0 0 8« 

J0 ^§:^^:^T\ ^«Silll3^X5;f 
[ 0 2 0 3 ] hiii 1 6<olfttt:«:ffiT*Hi: 

(TiNR, w^, AiKm^SK , fc^^ 

tt#»AS i JK£WJR, TiNJl, AIR, Culftif 
(7>p<^/UJR^T i S i 2Rfc^a>$ / y "fr'f Klir^ai 

[0 2 0 4 ] y-h«SH60ttfitTiN 

^ - h«« 1 1 6 ©tt*H»0«ftfc*lffl LTMO S F E 

[0205] £/c, htil 1 0C0g^ i^t>*i>Z 

SOT, Nf + ^/K PMOSFETfclCft^ 

[0206] j^T^xMii, 4**j*cH«Lfc^a*, mi 

/K^Y^oM, iffi(:cvD-Si0 2 Jg** 
5^7 aiti(7)CMPl:J:8¥tlib, ay#n*-M)lf 
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>^<Dmm^X D, MOSFETOS*«iS^Tt 

So 

[0 2 0 7 ] :OJ:5/j!ie'^^i/t^Siil01^ 
JHl^T\ 7x^1 1 3^Ml, 7 ^ VJ* 113 <Df£} 

- hSOMO S F E T*£itlCj; 19 , 
(1) 7xy7 1 1 3(7)i$rl/^-yi 2 3(OiT*»: 

[0208] (2) 7x^113 <DTM^t&<nmm 

[0 2 0 9 ] (3) 7x^ll3^l:MU:y^ 

*^#f8*6»JRi l 4 oRB«r«-*-r ^(cj: 19 , *MOS 
FETOft^i^, y — ;*/ K^^r^flHeowsic: 

[0210] ( 4 ) 7 3: 113 O*! (W g ) 0 . 

2 0 //mj; !3*^t>0^f5i k\z£ t>, WttHcjgj-ftb 
£fc£Sflrt-5r £#^#5o 15^ 

60 

[0 2 11] (5) 7x^ll3wn^««ll 
5Ms/Hll (t)KliSiISllO) £OPfl 

1 2 ^r^ij-^C k\z.£ t? , MO S F ETO/^f^/^ 

[0 2 12] (6) 7 s is* 1 1 3 OteiMlc3ot^T\ V 
— Ki^Y :/H£>EEBi£, 7xy^i 1 3W±W^ 
l:mi<, T««*f:iB)^oTiS< 4 5 J: 5ft»tt 

[0213] (7) 7x^113 <OTffl5^B«iC*5l^ 

1 1 6 J: U t> aa«-frW«c#Hllc4ofc, t**£*#>T 
^4o»tt(:Mt5o :oi5ft^h**ii6 

[0214] (8) 7x^1 1 3^oh7y^^ 
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«*6fc:j3^T\ hJMkfltl 1 8ICT a 2 0 5 JB4^ 

[0215] (mi 7mmmm) i43A-§47A, 

H4 3 B~H4 7 ^O^P^Of 1 7(?)IW1(C 

§5MO S F E T(7>S!iiS*«feS:^-rxa»rffiElT*>-5o 
4*5, 14 3A — gI4 7Al;^firSlii2B(:/Ttlr 
/0 ffilCffi^L, H4 3 B~I3 4 7 BK^-TBrffittH 2 CtC 

[0216] mi emmmmxit, :* /us i 

ilOlifflK, iQittWJKS illl3 £fl2j&U X 
^SSfkf t^^Srftoy^^- hfOMO S F E T 

[0217] *Sl 7 |gJS^«ini, xtf^^v't^S 
illOUi^t, y^^^ll 3 t 
07xy^li3^J:ffi(:, -t^WJI5£:a4ofcjRff<7> 
hJ&RKi 18b ^StS^Sico^t^So 

itf [0218] £-f, §4 3 A, 43 B{Z.^~t£ 5 (C, ^ 
»S5Xl0 15 cm- 3 gMM (10 0) PI 
S i 1 1 0 <D b 7 • ^^/Mgi&tC, NM 

OSFETWtSi^:liPl^x;Hll (tr— 
«tl^4Xio 17 cm" 3 iS) W 
tif^py^fty (B + ) MlE2 6 0 Ke V, 
K— Xfi 2 x 1 0 13 c m' 2 iS^tyaAt5riicJ; 
DMtSo £fc, PMOSFETSr^StSitttt 
N^^/u (m^-^T) ^MtSo tfetc, S ilfil 1 

JO 114^, f(x.lil0 0nmgSWf^ o #ClC, ai f 

6-7^^® (S i N) 121?:, mx.lt 2 5 0 nmil 

7s hjg (H^-er-f ) ^ r 1 Emt&m^x* mm<Ds*# 

457xy^$r^t5t^)^»/^-yi 2 3j&*fi?/* 

t^f^r^Sl, — VI 2 3a><bStttSL7tS i 

Sffii 0<7}^®a>b, r 1 K^<D^^^>^f • yy — 
40 «t«»S!tfi*Sr»*t5iaS:fT4ort)fti\ & 
(C, 1/^-^1 2 3^b»fflLtS i Stgl 1 0(0^ 

/uj£*$-t*\ xt^^f^t^S igl 0 1 £r^/&1-5 0 
-tojRfftt, l/^-yi2 3^^$:^|:lMJt)5 
J: 5 4«J5fcLRse£n-5o ^<oJKff<7>A#W-0!)tt, 4 

0 0nmiSt^5 o xt7^r^t^Sill0 
lOSi^CMPL, 8M>fcl*^ffiLfc^fcT**^ + /u 

1 0 1 co^^cDDDdL^rl^^-rSp Cico^ 5 f--f-<5 ^ , St 
5^7 /^-yi 2 3*^fiS;$nfc^e^^^-v/us i Jg 1 
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xe^^v't/uSiglOl ^S6<Mt^5o ^ 

I4£1cU tf'J^tf^^^v-^S iSlOUSil 

[0219] ^IC, I44A, 144 B (C/Ttct 9 Id, 

W (TOPfeil) H8bS:, «t«2 0nmSt 

(SiN) 12U^5C^j5^, ItHtfcxt7^^ 

(TOPlfell) H8bS:««T#5. 

[0 2 2 0 ] H45A, H 4 5 B (C^-fJ; 5 f-, 

* • *- + *^»*«««r«tHK««c, hJgi (H« 

-grab) Sr^^Kjfl^T, Mttftfay^t^ (B + ) 
^^^AL, t°-^itr*8Xl0 17 cm _3 gg^ 
^F«fti««r«foKItt^3B«JI 1 1 2«:»*tS. - 
(n&WiW^Wfom 1 1 2 14, • ;* h s/^— 

f tic 14, #j*.i;f9oo < c, 33; (n 2 ) #b«*t-5# 

T^f^oPSBiSWftll 1 2SrMt5o 3 
ibt^ ■ f-*^»J*«« 

14, W»^ty«:h7^^ «f 

OSFETiWt^Ht?, ^COL^^fflmff (V t 
h) «*.tfO. 4Vfi*lcR3etfc^lcW:, #J 
X.lMoy-t'^y (B + ) £, ilQME2 0KeV, 3 
xio 12 cm" 2 I$^tyi$Al, Plot t^/^M 

ii5<ogf4^li, MtBRT AM^rffl^ 

[ 0 2 2 1 ] fc*3, ♦Wrtt, PlOft^^ttil 
1 1 5^#5t^(7)^t>ttA^, hJfitMt (TO 

P*feS:JK) 1 1 8 b*aLTtTtt5#J*^L£:. 

t^SiilOlcoSffilcMl, C Otttt&fbJKfeaB 

It, ftl:xt'^dr^t;US igl oiotffil:, ¥ 
-hteii (TOPte-M) H8b*«fiJLTtS 

i<DU^ hJg^bOxt'^^r^t^S illOl —CO 
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[0 2 2 2 ] H 4 6 A, @46 B^-f J: 5 

■^**JI (SiN) 121$:, MsUitfy h I) ^»S£iK 

xb'^Jrv't^SillOl COT^^^c<7>iS)i2(CO^, 
^M«M(Si0 2 ) 114^-WT'!)x 

;uSiS^b!i$7x^ll30iffii, ifccfcU^co 
iiTO(cg£ffibfcS i/g Affile, ^h«ftJRU8S: 
/0 Mt5o K6»JRl l 814, 0l*.tf»fcHLfcS i 

X.mz. SnmSSSmiifM^S. CCD 
?^#/U*fttt*ffl^fcy- h*fe»J8ll 1 8W»*t 
14, »fcWB©E#ttfc*fc#Ul< , S i *eBOiGiOD3&s 

SMfcKo * a - /n ffi *s j: 0 s ^ ^/ y no r- o KlfclB^JglJi: 
A,, y-H6fcJRl 1 8KI4, f&B&ftSft&ffl^T, »* 

[0 2 2 3 ] H 2 5«r#RRLr±«LfcJ:5^, 

hfeill 1 8 [CI4, Ta 2 0 5 (^^/l^*-***^ 

K) I^Hf02l, Zr0 2 I§^ t^**SS5R«# 
lftl*«*flJ^T<>A^U WitflnmSIOSiSft 
JH^G0jK£ S i ffllcMLt^b, ^il:Ta 2 0 5 

30 «»«ts, i^^sasigy- h^,»jg*^{cur 

[0224] I47A, 147 B J; 9 iC, 

K-^ h l^iS i m mmS 0 nmg|) £, El 4 
1A, H4 1 BlC^-r«ifi±(C*«^J#U ^Oi^y 
- h** y-^lRl 2 4^45, fjt«Si N^5 0 n 

(SiN) 12 4 V^L, ^C^T*, h^r-t 

^ ^7 P feM (SiN) 12 4^r-7^^lc«^r, K— ^ 

hIill6W^S 0 wCO^t, y-htffill 
6 14, 7xy^i 1 3<?)fti^<'J:5i^Di$ns, 

z<Dti#>, bmmi 1 6<D*L yj-^y&mty— ^ 
mmmi 1 8^*-=f»ib*6»jri i 4 ^^x^fy^ 

a^^it (StRit) $:*»i:^ti5, Mli4 0oaS 
y^-^SrBSihT#So 
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[0225] s/t, hmmi e^m^i&T^^t^ 
(TiNJg, WJR, A 1 mt£Z*?*:<ottmm) > fcs^ 

li^SiiM, TiNg, A1E Cug/^' 
*/ujR<*>T i S i 2 fltft4f^>^y KUt^Sl 

[0 2 2 6 ] £ib*C, y-hiil6(Otf»«rTiN« 

hlil 6 <Dtt*B8**>«flS*r#JJB UTMO S F E TO 

[0 2 2 7 ] y- hMl 6<7}^£ (^to*5^ 

mX*\t, Bl<tt«at5^PMOSFET^a-F 

N^-Y^/K PMOS 

[0 2 2 8 ] C<7>«fc5tt«i6*flH x 3-£"t l , 7^^* 
113031 (_bffi, WflOflG) Wft^/^Sl 1 5tc 
*5^T, JiBa^»fi!l*ixfcy— hjft»« (TOPftl 
R) 118 bOJRff^, m«BB«C»fi»*ixfcy— h#fe^ *0 
JK1 1 8 a (Dj^mX "?«t^fc«>, 1^3^f^i:iolt5 

# oi^^Mff(o»»]ts: £ s* 

[0 2 2 9 ] §4 8A^^OiP^(D 

f&l 8^M«ll:ff5ffiilMO S FET^/Tt?ffi 
EL 0 4 8 B 12 HI 4 8 A^<D4 8 B - 4 8 BSJlCfB 5 ®T 
ffiEL 14 8 CfiB4 8 A^04 8 C- 4 8 C$|UCF Q V 5 
SrffiEL i4 8DJ30 4 8 A^4 8D-4 8DllCfa v <70 

[0 2 3 0 ] j£AT\ Ml 8SMWKHB*:, ^OfiHSlfrifc* 

[0231] H49-IU54 tt-ttU-etl, US 1 8^«£ 
ll:«5llilMO S F E T $:£S/£SiII&(:^t 
X^BfT®HT-&£o fc*3, @4 9-ll5 4l:/7t»r® 

[0 2 3 2 ] 04 9tC^"T«fc 5«C 

X l 0 15 c m^Sfi^a**^ (10 0) PIS i5t53 
10<7X NMO S FE TJgfiSMHW (NMOSFETi 40 

tii^DV^^-y (B + ) J]PME2 0 0 KeV, 
K-Xf 2Xio 13 cm" 2 iS^t^Al, Pl^ 
yU311p (fc-^WWST', ^)x.l^4Xi0 17 c 
m' 3 Ig) Sr««i-«. 

[0 2 3 3 ] PSj^x^Siip^o, ^/i<i: 

jtlitfn ( B + ) Sr^^SAU bf-^JSS 

T8X10 17 c m- 3 iS^lSftiS^«FO PSS1S 50 
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T-mmm 3 1 2 P s* p iBiS^fffifei 3 1 

2 ptt, • * h ^ — JB ^ LT#&f£-r5o 
[0 2 3 4 ] ftC, PfSilffi310O, PMOSF 

ET*««« (PMOSFETfl«) hig 

(d^-tf&O Sr-^^fc/fl^r, f'lx.i^iiy^ty (p 

+ ) £ , JDiS^ff 6 0 0KeV, K— X* 2 . 5X10 
^cm'^t'ftyaAl, Nl^x^3 11n ( tf— 

[0 2 3 5 ] Nl?x/U3 1 1 n*P<D^ 4>fc< t 

x.i^y W (P + ) Sr. ^JDSmjEl 3 OKeV, K 

-Xi2X l 0 13 cm" 2 iSt^tyaAL, — ^* 
ST 9 X l 0 17 c m" 3 it^^i^iS^^oNli^i 

So 

[ 0 2 3 6 ] in^O^f^yaAI^, PlSiSIS 

3 10^iC, 8 nmiS^fOlf^ 

•f) «r»atr*3< t :^)J:?(:lT, u^* hJK (H 
^-£-f) £>b<^PMS i £^3 1 0— O^Ste, 

tctt, #J*.i;£9 0 Ot:, (N 2 ) 2£H^*T-5#*§ 

>T /U&#Oi«»£:^*03JB 3 1 2 p , 312n $:Jfcf$ir 

[0 2 3 7 ] £<blC, iilCPiT*. 10 15 cm _3 *I& 

|2 0 0 n mgffiMtSo 
[ 0 2 3 8 ] £<b*C, flTiJilihT^^^^ • Plft^ 

315n, Pff t^Wtt^B 3 1 5 piSrWtS, 
Ccoi:^, rnbft*/^ft*S3 15n, PM^-Y 
^^*E«3« 3 1 5 p tt*rft*?*u v£ h 7 

«lco^liR«{caAt 5 ^ ^ ^ It t> S 

l\ *«TWL UT*5!K i4 9{:^tM 

(Pli) 3 1 5 p, fcil^LOCALfir^HR 
& (NIS) 3 15n^Silt^o 

[0 2 3 9 ] M^tlSMOSFET^Nft^f 
tl ^IS^fflSff (Vth) WiliO. 4 vi 

(BF 2 + ) ISKeV, 3Xl0 12 cm' 2 tS^t 

vaAU PSiLOC ALft^/^«3 1 5 p&, *f~ 

6 <fc 5(c^^;i-So 
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[0 2 4 0 ] mWz % M^filSMOSFET^Pft 
*/HT, -toL^ffittE (vth) OTili- 
0. 4V§S(:^lfc^l^|:|j:, MttfJW^ 

(P + ) Sr. JbDil^jff 1 0 0 K e V\ K-Xi 2 X l 0 
13 cm" 2 i^^ySAl, NiLOCALft^S 

i3i5n^ ^Y*^i:*8«««c, S4RW(c*&-* 

HfcfcJR (H«Hi"r> SriLT>ftyttAS:ff45o 
ft^«3l5p, 315nOgttll :<Of, 

[0 2 4 1] ilBKflifll (H^-fri") *I$*U 

^® 5 n m&&<Dmm<D S i 0 2 ® 3 2 0, 2 

0 nmiS«(D7^^| (SiN) 1321, 20 
nmmmnmmn-rX 9M (Si0 2 S) 3 2 2 £r^/& 

u y y^^^^tt^R i EjsfeSrffi^r. sfsao^tt, 

WitfNMOSFET, joJ;U^PMO S FE T -^th^zti 

[ 0 2 4 2 J 0 5 0 «fc 5 fc, 0 4 9 l^Tjkf 

*ig£r, v^^| 3 2 2 ^^y^^^:fflKx 

^3l3p, 3l3n^ttlfnMt5o ^ixb^^ 
^3l3p, 3 13nOS6Sl4^il, Wi«2 5 

S i 5ffi3 10^OPi[)x^311 pCO— as, *5J:^ 
Nl!>x;l/3 1 1 n<D-mzm-tZ3iT\ WitfR I E 
tt^^Txj/fy^t5^<i:T\ ^^ 2 5 0 nmgS 
60Sf^Jgj*$n8o w*UCcfc?>, 7x^3l3p, 3 

1 3 n^-tn^iX^fiKSnSo 3 13 
p, 3 1 3 nnmW^mn&Z:. T yi/l/Jfh V y h 

&mm*m^x? y—~^y-rz t 1 RiEia 

7x^3l3p, 3 1 3 n<7}{R!)ffi^f&<7}JgtC, ^ ^ — 
$x£>4>ft^S i *®&BfciJ£-£'5o 7xy^3i 
3p, 3 1 3 nCD«flffi^»<Z>j£^, #®4#{£ £ & < £ 

fli^<5*>a*H4 Li\> ^<£><fc JlC7^^(ftft«:ffl^ 

T, 7xV^3l3p, 3 1 3 n ^Wffi^JftOjgf^ 7 

[0 2 4 3 ] #UC, IWIBBWfcBlt^Lr, Jfeft 
JR. #J*.tf S i 0 2> KI1TEOS-S i 0 2 /I 3 

2 3tc£ £ *I#>i£tPo Cix{cJ:«9, WShi^vfi 

(ST I) &J£jS1-£o micte, i®C5 0 
0nmitOTEOS-SiO2S 3 2 3^, )SWS6 

TOOt^^^/WtM^ TEOS-S i 
0 2 l 3 2 3t, CVDH»fyv'77^t5 0 - 



(24) 4$&B 2002-118255 

46 

<D'&, CMPM^T t TEOS-S i 0 2 M 3 2 30 

&m&* w-mit-tZo z<Dt$. siNg3 2ioii 

TEOS-S i0 2 l 3 2 3 ^I^tfo ^tttCj: 
9 , St 13, TEOS-S i 0 2 « 3 2 3CJ: 0 MICS^) 

[0 2 4 4 ] &|C, 051 X 51-, TEOS-S 

i 0 2 1 3 2 3£r, WiliR I Egr£r/fl ^Tx j, j/ 
t \z£ *) , *<Z>j£$|NC, M*.ttl 0 0 nm^S 

[0245] 05 2 tC^-f" J: 3 tC, -^^/I (S 

i N) 3 2 1 Sr, OTjtli*^ h»K**ffl^r, V^y 

(0*M*"F) ifccfc^S i 0 2 JB 3 2 0 Sr. 7 s/B^ROjg 
fK£r/B^T*f|«l U 7x^3l3p, 313n^i 

T*, BfcBLfcS i GO^ffitC, #J;U*7 0 0lCSKO7v> 
tf/l'BMfcifcSrfll^T, *fo 2. 5 n mUSwifwy- h 
&i§3 1 8?:Mt6 0 ^07v>^/«S^^t 
^ h*fei»JK3 i 8oa0j*x*l3, 4*fcttdffi*>ffi#ffifc:# 

8, £^5W*a**>£. t>*>5A^ y-h*6»)R3l8 
^S^^tfXf^T^-rsr ^icj: K> S i ON 

[0 2 4 6 ] Sfcfc, i2 5C/TtJ:5lc, bK&m 

mi 8 ft. Si0 2 ^^PIb-f, T a 2 0 5 (^ Isffr* 
*t-f K) JR^, H f O2R, Zr0 2 RfO, t^to^S 
i«Km#*fe^ie (h i gh-KI) SrJHi^Tfcfi^. * 

Ta 2 o 5 M^ti^, s i nmt<DRmmtiL& 

&&i&h-ffzfr\Z., 1 nmil^S i gtfbJ^O 

[0247] ekjc, 0 5 3(c^-r ct hti3 

#*£eH S i 1 (JRJi: 5 0 n m^ffi) Sr, 0 5 2 Ic^-f #f 
iBE±lcJta*fi!tU, ^^)±l:y-h#t^^ii3 2 

4 bteZ. fflZ-ttS i 10 0 nmiS, 

r, S-f, h^r-y -x^iteiSJS (SiN) 3 2 4^x 

iy^^^L, ftt^r, h^r-t s/^lfi»JR (S i N) 

3 2 4 Sr-7^^{Cffi^r, K — ^ h^ B B aS i m*'*? 
50 -xy/t5o y-h«ffi3l6^«S 
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oS*Sr«FCJ:5^JDX$4x5. no*:*, y- htttt 
3 1 60x 7 fy^M^- hteSJB3 1 8(0^^^- 
^y^gtofcfc im&lt) mi^ns, Wi«4 0 
0««fc5 J: 5*<feff*rJB^T, K— ^h*«*Sifl! 

fy^#^ffll^:K\ 7x^3l3p, 313 

fc, y- h««3 1 6 <D&^£jg;T£-ti--5fc#>{^ K- 
^ S i JROftfr 5 * 9 VMR (T i NJB, W 

H. A 1 Kfct^-toHJBJR) , *>6iM*#«AS i JR 

tW«, TiNg, All, Cui/£i^^^/^T 

i s i 2 «ftif<o^y KKtoawgy- h««g«% 

0»»«:T i N3£t Ufc^^, ^colB^]^^^PS*r^ 
r tie J; 9, y- 6©tt*H*OK-fkS:*JfflL 
TMO SFETOL^ ^MESriStS'I t k^fST* 

[ 0 2 4 8 ] ^b{C«J^)i:3i:CMOSM(7)I^, 
N^**/M£ttN + tl#jB B B B S i Jfy- httffi, P^* 

*;w^i3p + m^ b b b s i j§y- hm^£m;^#s/gt 

[0 2 4 9 ] Sfc, y- h^i3 1 6<D&£ (l^^S 
y— h*> 13. 0l*.tf7 0 nmSftt-fSo CCO^ejT* 
tt, PMO S F E T©^3 - t^MfeMlt* 
5*>t\ N^-t^/U, PMOSFET*CHi:ft^ 

[ 0 2 5 0 ] 154 tc^-T J: 5 hJH 

(EI^-£-F) . ^-h^f j/mti3 2 4, *5J:^y 
- hMM3 1 6 ^ Icffl^/i-f t^ftAfc^^ 19 , 

piy-^/Kwy««3i7 P , fcct^Nlv-^ 
/ K^>r >««3 1 7 nSr^n-en^ja-rSo rot 

y— K««3 1 6 OfflSSS-^, j^^^r— — 

[0251] y — Ki/-{yW3 1 7 P , 3 

1 7 nO?££ (X j ) ffl&tt. At^S i h 7 >"Z?*9G> 
W^««3 17p, 3 17nOW»^M§^ 

[0252] «rii, rofcafrtc, N"M^rm 

JB 3 1 7 n a t , P"I»S 317pa^, y— h 
S&3 1 6 fr^**JBl*TJ»fi)tLfc:tt, IfitftJK (SiO 

2 JR j f»s i njr) *r, ^ffi(ccvDjsfe-c*a-rs 0 * 

it. N"Stt*Jl 3 1 7 n a t:f»titi m £ l«0> -f ^v&A 

&f*ra. yw^-v (p + ) oj$A^, ao^m 

ff4 OKe V, K — Xft4 X 1 0 13 cm" 2 ilT^5 9 
fc*>*>Ar. (As) ^$:YtyiiALrt,S 
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£®£:r i e u y- h^@3 1 6'**- 
VOttJM, fcJ:(/7x^3l3p, 31 3n(7)M 
{C, tt0ffi*6««3 2 5 Sr^-TS. rom, 
(As + ) ^^->-$r, ^JDi$Miffi2 0KeV, K-XI 5 
xi0 15 cm" 2 iS^yftAl, Nly-^/KH' 
(N + M&»/I) 3 17nbMU £<bld;7 

2/fb»RN (bf 2 + ) -f^y^aAi, pfy-VK 

U'-O'fRl* (P + Mffim®) 3 17nb«:»«tS. r 
12 9D(:^ltJ: 9 ft, ^b^^y-h- 

17p, 3 17nHMilMtS 0 t^^Ay^^y 
[ 0 2 5 3 ] Nly-^/ K U-Y >1gi&3 1 7 n<D?££ 

(Wn) , ^J:(/Piy^/F>^y«3i7po 
(Wp) 13, *J»Wtt>r^-^ffiAJB«fi!t«oiRftife 

(Wn) =0. 15ju miSl:45 * 
7c, Pl(Di^^ (Wp) : 0. 2 0 W mgftlC^5 

[0 2 5 4 ] 2:7t, y—^/ yysJ^WA 3 l 7 n , 3 
1 7 pCOJtfia:«:ffiT*-&5^5l365* > 5»-g.^tt, «*, 
«< 5 0 ix 0 c mitJ; D(S< U7t»-&(CJi, V— 
K U"f V^^c 31711, 3l7p T i S i 2 

o S i 2 , PtSi, Pd 2 Si, I r S i 3> Rh 

»l:piy^/F>^y«3 1 7 pi^^til p 

d 2 S i WC-*>5o 

[0 2 5 5 ] . 7x^3l3p CDiiy®ONM 

J0 y-Vh>^^9«3 17nOT», te^U^^^;* 
3 13 n(Dm^<DPmy—*/ Kl/-fy««3 1 7 pCO 

TWttt^entc, y-htS3i6^^-7i?yh^^^ 

K>-fy^*3 17n, 317p^, ^ffi^^CO^^-V 

aA»tf^a:»(cj; ^Mtr^s^b^^o 

^SAi • * h s/^— S 3 12) t {Cfc 

f9, y-VKWy«83l7n, 3l7pO?W 

[0 2 5 6 ] ^ fetc^ffij^tt, 7x^3l3n, 31 
3 p^tl(OMld\ ffiOIS«e«!jR3 2 5 laotSb 

nr^swr-, y^/H>^y«3i7n, 317 

P&&f£+Ztzib<D'{ 7t>>&A&t> 7x^3l3n, 
3 13 p^rn^ixOiE^co^^-^^A^y -f 

[ 0 2 5 7 ] ^(C, 148 A-l 4 8DC^fJ: p |C, 
CVDSSrffl^T, 1 5 4 iC^Lfc*$i£±{C, S i 0 2 
5^7 «r % Wttf5 0 0 nmSS*aL, inigj»R3 2 6 S: 



49 

Btit-tZo JHHKM3 2 6«: t «itf7 00 

17n, 3 1 7 p(?)>f tySASOSttMifeTfTo 
:iltV-VF>^W3 17n, 31 
7 p cd£££ (Wn, Wp) SrfMWLfci^BStt, T^si/y 
r^^S^lMtS, *>5^l4«ili8 5 0taS 
t'm sec Uy«?) iS^RTA^I^tTott)^ 

1 7 n , 3 1 7 p (D-Y tyftAIWSMSrffftott 
S^o :<7)|, CMPS^^t, 1»M3 2 6 ^ 

2 7$rMl, ^(O^^sf 9 h — /t- 3 2 7 CW 

y*v-» i^ai (r^o tin (sa^* 

» JK/T i tt^»*ixboa/B«*:«a«>a 

n^ny7^3 2 8^n o £<b(CAlg£ 

Wi{;«5i8iiMo s f e t ^s*«js^^ja-r 

<5o 

[ 0 2 5 8 ] :oj:5i:, r£>3gKl3\ WSmosf 

[0 2 5 9 ] &fz. 4#(CH4 8 A-04 8 Dld^-fJ; 5 
(C, ¥Ift4R!HaiiNMO SFETiPMOSFE 
TT'i CT^6^i:, NlV^/KU'fy«3l7 
ntfD?££ (Wn) t. Ply^/h v l/-{yi«3l7 
pco^g^ (Wp) ^13, spBW*RW-ffia 

^^CT't), Nf t-^/KT), Pf ^^A-O^-^/MIri* 
IfeSMO S F ETlrllT-ni^I^^tT^ 
S o 

[0 2 6 0] tt*CMOSI§IKS:H«-r*»-&fc, NM 
O S F E T tCfcfc^T P MO S F E T O^ffi^ ftRffffiSf 

[ 0 2 6 1 ] L£>U ro«SIC«57xy^«:ftoC 
MOS^rftil^, Wn £Wp<z>*&ffl^T^**>MS£ 
^X.5:i^T^5^r- t NMOSFET(7)¥ffii^<i: 
PMOS F E T^?ffii9i (Og^i/hf 5 C i 

[0 2 6 2 ] *Sl 8|gffi^»tC*5^rfc, 
(1) 3 1 3 p, 3 13 nO*I (W g ) 9i 

*.tfo. 2 o 9$K-rsc 9, :nfe7x 

^3l3 Pl 3 1 3 n^>H«BH^»j|SUfcy- h«« 
3l6CJ:oT, PSLOCALf + */l/««3 15 
p, *3iVNiLOCALf + ^l/ffl«3 1 5 n*(C, 
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i5 P , 3i5n^i:SSf^5:i:-c, 
fir^«*3l5p, 3 1 5 n©3F»lftUW:thf 

^r*#5o z.<Dtift. :nbft^«3i5 P , 3 

fc, hfeMR3 1 8<7>JBJ?/<7y*(C#LTt>, 5* 

[0263] (2) 7x^313p, 313 n<7)^-t 
/<? ^/Mgf£ 3 1 5 p , 3 1 5n^x/L-31 1 p, 311 

n (t)t<iisii^3io) tmm^ Mmm.^n&) 

m • ;* h 5"<— «) 3 1 2 ^rRij-Sr. 4: 

[0264] (3) 7x^31 3p, 3l3n(7)T^ 
««te*3l^T, y^/F>^W3 17p, 317 

^K7 7p, 3 1 7 n<7)— SB £ #31 1 > M 7 -t? ^ ht5^7t 
yhiiSSrSlUrkiaot, 7x^313p, 3 
l 3 nOTM^lc*5(t6/^f^;^^^{:Kih 
r-#s 0 

[0 2 6 5] (4) 7x^3l3p, 3l3nOy — 
VKU>fy««3 17p, 3 1 7n(cny^^ 
^t^f^C, di*ilSig3l3p, 3 13nC0± 

p, 3l7ni:/^ri/^7xy^3l3p 1 3l3n 
30 «O^Dy-hf^OMOSFET(7)y^/ 

[ 0 2 6 6 ] (5) 7x^31 3p, 3l3n5:»0 
h 7 ^v^^*g^{C:2o^T\ V-VKl^>fy««3 1 

7p, 3i7n$:, ^y/yi-y-^/F>^yiffi 

yW3l7pb ( 3l7nb^ il|y^/F> 
* 317pa, 3 1 7 n a £ £1$o*gj£fc It 

40 gi\> 5l-t5^y-^/ Ki/>fy««3 l 7 

p, 3 17n£§(OlMIfPt^, MOSFET^f 

[0 2 6 7 ] (6) 7xV^3l 3pi:^^ntNM 
OSFETt il)K»i$il3l3n|:M^ntP 
MO S FE T k&m^X CMOS ®&$:J&f£-tZ>m&, 

ply-^/K^-f^ssupWj (wp) 

Ngy^/Kl/>fyffl«3 17nOffiS (Wn) 
Hfcfc-frS. Wp^Wn^t»/jibi3:5ri:^ S^-co 

fl? MO S F E T t NMO SFETi OSPEWttRtf^tifeO 



5L 

[o 2 6 8 ] Jlttfticn piy-VKi^>fy«83 

17p^J (Wp) Nly-7/Ku^^i3 
17nCOSI£ (Wn) £9t>?£<-r5o Cltl(C«t > ¥ 
®^^^ff^fe^51^(Cff3CT-^oTt>> PMOSFE 
T<D^**MU&. NMOSFETOf t^^IJ:^ 

<r-#5 0 enters, CMOstsis&^tf istztZ, 

10269] (7) 7i^313p, 3 1 3nCM 
K U-/ y W3 1 7 n ^^S^IC^x.5 0 

[ 0 2 7 0 ] (119^1) IS 5 5 A^CO^PJO 

mi 9nt&mmiz.&z>tmmMo s fet^^i 

BL H5 5BttH5 5At0 5 5B-5 5BitJB5Hr 

[ 0 2 7 1 ] ^1 SISSKflglR-Ctt, NMOS F E T CON 
fy-V KKV««3 1 7 n^SWn ^ PMO 
SFET^)Pf y-^/ K^^(R«3 1 7 P cO?££W 

[0 2 7 2 ] #Jfl 1 9 XlltfBffitt. ffi^CONMO S F E 
TtHfnONSy-^/ h>^V|l«3 1 7 n-L, 3 
1 7 n-2, ■•317 n-nO^^Wn 1 , Wn 2 , --W 
nnt, HftOPMOSFETtiX^iXCOPly-^/ 
K^y««3 17p-U 3 17p-2, -3 17p-n 
co$l£Wp 1, W P 2, •••Wpn<^ SrHi/McM^b-iirS 

[ 0 2 7 3 ] 155 A~H 5 5 CT'I3\ *:tl?tl2 OCO 

[0 2 7 4 ] 5 lClg»<DN^^y>K Pft^ 

^fiONMOSFET, PMO S F E T^riStf-T^ i * 
3 1 3 n, *fc«:3 1 3 pCO»T*Hm-f S<7>^, *jB 1 

[ 0 2 7 5 ] (m2omm^m) B56tt, £<z>«9§*> 

DR AM^^ey -t/USr^-rBfBBia-CfcS. fciS, 156 
^> ^^T-S^^^i^li, lt'5/h^)DRAM^y 
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[ 0 2 7 6 ] *f2 OXttJBffitt. «*.«*l*Jt«» 
T«lf:MOSFET^, DRAM^^Ut/UO, h 

y^77 h7y^^lCffl^t?j-Cfc5 0 

[ 0 2 7 7 ] §56lc^fJ:5i^ M^?-tf>.h»tt]ffi 
Wld«tt$ixT^S 0 ^O^ffilMOSFETOM 
U'-O'^ftt), ¥SlMOSFETOy-^/K!/^y 

[0 2 7 8 ] oili^J: *3§9?fc:«-5 

3&?MO S F ETOy-^/ Kl/^f ^^MB^jKtt&^T 

y-VF>Yy^^^<^oTt, -eco^3g££i 

£<afrf&— coy- h«*tt^y S i /g{c£ 19 7gj*;U S 
ceo J: 5 tc-f 5 - 7xy^^^/:MOSFET 

[0 2 7 9 ] (I2 1»I) 15 711 C<7}$gl3j60 
D R AMy ^ y t/^/Tf Wt^5o 1^5 7 

AliTiSftftMtt, lt^h^DRAMy^y 

[0 2 8 0 ] ^12 l XlkTBtttt. W*.«JSlKK»tt 
t'RSlfcMOSFETSr, DRAMy^ytyuo, ;* 

[0 2 8 1 ] §5 7|C^fJ:3{^ fc*s> 

#tT*&£ 0 «^)?ffilMOSFET^j|fll »#ffl 

*0 :^^it'fcot **it«oia«ts i«jSMos f 

So Ta 205^BSTJ|, S T O j^ft £'COiS 

itMiMf^f:^^ *** + '*$x*<z>iB-§^ MO 
SFET^Wltfi:^t^>^M^5i\ ^ 
<D&$C0j^X*I ( 7 5 0S§S^ B H B ft7^-;W^) 

t-mos f ET^y-^/ F>>f y|S^iW*i;n 

50 [0 2 8 2 ] *m 2 1 ISfl^BOMO S F E TWifiTtt 
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h^-y^^*$r+^uaiftijr#Sc -rft^*>, 

£^tpm-coy- y s i mizx 9#fl)tU SB 

-<z>y- hm*i£i§iE7- K«U4SiJcDmx^y- hti 

[0 2 8 3 ] (122 Xiftgtt) *S22 IWli, 
7 x SrWoMO S F E T*f SrSftB (*0iJ-C«t 2 
iol^^r^f) ffi^J coy- h«ffio«iftjcH 

[0 2 8 4 ] i 5 8 14 2 2 H8«ftiC«5 

MOSFET4/7t*taa, 12 5 9 Ate^OSPffiEL 12 
5 9BttH5 9A*5 9B-5 9Bjj6(Cfi5*TffiE, E2 
5 9 Cf4l2 59A^^)59C-59 ClfcMJB 5^®I2, 
|59DI4i59A^^59D-5 9 DiSSUCfB 5 SfffiH 
T*&>5 0 ft*S, 15 8, 15 9 A — m 5 9 DT-14, fll*. 

ism i ^^mcon 2 Atc^ l/z k sa^, & 

[0285] 158, §5 9A-15 9 DiC^-T^ 5 
^13^5 2tMc*/h^*Vwu-/u-CBE«-r 

<5 O 

[0 2 8 6 ] I^i^, mi hit 16a T*&££ 
ftalS i 7xy^l3^5t^ffllC^(Ci^ 
12 y— htil 6 bt^5^ */bJR (W*.tfW 
JR. All, T i NJR) ^isD-V-* KJR (WtlfT i S 

i2E WSi2E CoSi 2 JRfcif) spft 4: ft 

ofcj&i y- htil 6 a o*H±«c»**n©«it4: 

ft£o 

[ 0 2 8 7 ] :<7>£ 2^- hill 6b^r, sptj. 

i^otf iy- hi;#i 6 a^fffi±»j*tsc^ 
r-, w*«»2y- h««i e bo*f»-e*>«p«#^jR 
*5/y*-r KjR<7>?g*^^a(cfts, fca^iay— k« 

[0 2 8 8 ] ^l:S2^hiil6b^it)¥il 

t:t'^ £<z>t-, y— hm^co*oxt&i4, ££&o±P®Mm 
OSFET^HCJ:5ft85!iftXSS:ttflHr#S, 

[0 2 8 9 ] (m 2 3 %ffi7&tt) *f 23 IMltfgtttt. 
12 2 2g*J!gttiH«, 7x^^oMOSFET^ 
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[0290] §60ii:^B^oi2 3mm&mz&z> 

MO S F E T£7F-r£!taU, 12 6 1 14 <Z> S? 65 0 fc 
£o ft**> ^6 0^WI4, B5 9Bl^f»fBI-fflS 
tSo 126 0, (2 6 1T-I4, OT&ttftlXlftgtt 

Ol2A(c^ltny^^ k Bfi*L J; ttfl«*feSJR 

[0 2 9 1 ] 126 otc^-Ti: mi y— hlii 6 

at'fcS^Sii^, Wtli2 0nmg«^T-»< 
t5. tLT, 12^-htffil 6 bT^5^/H^ 

70 ->yt^ KjRt, mi y- h««g 1 6 aHitcs^tpr. 

[0292] z<d x o /if 2 MitfJB 
2y-^#i6boiiWi{:t^, y-hllo 
*DX&I4, «^iiMOSFET^i:j;?/j:Big 

[ 0 2 9 3 ] (I2 4^W) 12 6 2l4CO^P^(c^ 
SMOSFET^ay^^ hM^tfifiB, I26 3A 

H6 3BI4H6 3A(OTt^B(D^[S]^bIfc 
30 ttlffiEL H6 3 CJ4I2 6 3 A{c^-T^SlC^*rp]3&>bA 
fcfliirfcS. ft*5, 126 2, 126 3 A — 126 3 CT« 
14, W*.liJBll81S««(OH2 Alc*Lfc= 
SB^, isj:Vlll«|ft|»JRS:*n**n**Lr^5. 
[0294] (262, 126 3 A-12 6 SClC^-T^ 9 
:^Eei:i5MO S F E TT'I4, 

7 O, h^7^2 8dM8ffi$ft 

(^Tl^^^^h^) 5 0^, S*^{C7 
1 3^)i® (TOP) , *<DS^fcffl*H-<5 2 0 

O{M0® (SIDE I , SIDE II) <d— m^ti^e 
JO tlgotl^o 

[ 0 2 9 5 ] :<7>«i£l4, 9,fZ6ft=ls*? 0£, 

£fc#^IBft*«rr*>5. z<z>it&* y-^/h>^v 
««17^8, A#W{-l47a:^^ 1 3^«SrxS(fft< 
Tt>, 1^^J3>^^ h3ff5 0CDffi;S£;*:£ <T*£, #'J 
h-/7/28i: y — 7 

[0 2 9 6 ]*I2 4XttJgtttt, ±85*jj£«r«ft 5 r 
40 £ft<, MOSFETO?®^^, $ (Ciffi /KSJflft 

[0 2 9 7 ] 126 4l4:c7>3g^<7}m2 4 3SJfc*ttfc«<5 
MOSFET^TtHlli, 126 5 A 14 *r tf> ¥ ffi EL 12 
6 5 B14H 6 5 A(C^-r^SlBO*TS)^bAfcttlffiBI, 
(26 5 C(4I26 5 A\Z7F-t^%]C (Djffafrb ^LtzMtB^ 

[0298] 1264, I265A~(265 ClC^-f £ o 
tC, *S2 4^IWCi5MOSFETt(4, 

hSflSOri*, 7^>*^1 3 0li (TOP) , 
5^7 tOB^ffljttt5 2 00fflg (SIDE I, SID 
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E ii) <n — %ttztox., Ztlb 2 OCDWffi (SIDE 

i, side ii) ^n^ntc^ u/rfdio 2 icnmm 

(SIDE III, SIDE IV) CO— fB(Ct>^oT^ 

So 

[0 2 9 9 ] Z-CDM&hZt^. ^ h3f$5 0 

hsi55o&, M^2oo{gys (s 

IDE III, SIDE IV) (D — ZMZ.h&'&Z^t 

[0 3 0 0 ] cfcoT, 06 2, H 6 3 A~0 6 3 C 
BRLrRWLfc*Jj«Srl||/ji5-4:*<, MOSFETO 

[0 3 0 1 ] (S25 £]ffifl0J») #SS 2 5 XSftlNt, 

[0 3 0 2 ] i6 6li, :o^B^^2 5i»lC^ 
5MOSFET^tlrffiit'#)5o 

s G 

[0 3 0 3 ] MfclijB 2 7xy^ l 3(7? 

^WlcM^tit^- h*6««i 8 a J: Q t>m<-t 
So X K> , 5t7>±«3— — M*3 

[0 3 0 4 ] ^12 5»lC«5MOS FETt* 
tt, 0 6 6 MsM-J; ? {c, JB 2 38««*4: 7 

1 3<D±.mzMf&£ti1zy- hflfitftfitl 8b?:, 
7^ l 3©«Bl:»«*iit^ h&lftJRl 8 ad: 

[0 3 0 5 ] £*>J;5fc*ifttt, M;ttf*iKft#tt 
07A, 1 7 B LTRfl LfclSlc^Pt , 

7xy^ l 3 coiRUS^r . *o±mc«tf£jh,;Ufc»BtJ: 
"3 *>m< ftS «fc 5(^ib-t-6^i:^#Sr £a*T*#S 0 

[0 3 0 6 ] Z<DMi£X-l$, i66t, ®^Rf^(C^f 
Iciotfsy- MM^SrSfpr^, I2» 

[0 3 0 7 ] (126 XffiTgffi) *S26 XXHHfttt. 
I2 5»l^i, y- h*#**&«*i-e#&* 

[0308] §67H :o«p^I2 6%JH8tt<cfli 

SMOSFETSr^tSrffiaTfcS. ft*5, 0 6 7 iC^ 

So 
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[0 3 0 9 J 0 6 HZTF-tX 5(C, ^12 6»W 
i\ S2 5 3£Btf£lB£*&* £ r 1 3 0 

WffiK»/«£;h,fcy— hiteSJRl 8 a tett4A<z>3£Sf 

[0310] z<DXo^mm\t, mtLttmimmmm 

O, 16 A, B6BSr#SLTR!llfcl8^ £® 

^v-;* l 3 ^fflllcjgtl ^ t-#5 : 6o 
10 [0311] *«sfitc*5i/>Tt , 167^, «»P3f*J{C 

i»3-t-l:«tt 6 HMttaS-e* , S2 
3fe*»«*W«fc:, y- HttJMfe^UijeHLfc, 

[0 3 12] (I 2 7I»1) 06 8 Att^CD^O 
S2 7IMHII5MOS FE T^fWD, 16 

8 BI^^CO{IOffi0T-^So 

[0313] I68A, 0 6 8BI:/7t<t 5 S27 
itf SMl:«5MOS FETcoy— hlil 6 12, ffiOffi 
^h$16a t±my- f>95l 6 b ITM^ 
*lS 0 il^y— hffil 6 a Ii, 7x^13 OttlffiJilC 

±ffiy-h«l6btt, 7x^i3^)iii}:MJ 
tltzV— bl&mmi 8 b (0 6 8 A, @6 9BT-i^« 
£ixT^S) ±{c^^nSo fit, ttoay-hWi 

6 a <7}y- h^L 1 12, iffiy-h^l6b^)y-hf 
L 2 J: K> t>«V>o 

[0314] &fC, 127 »lC#5MO S F E T 

So H6 9 A~H7 8 Att-ttt-ftt^PffiEl, 0 6 

9 B~0 7 8 Bli-ttt^nHe 9A-I7 8A^OB- 
B*SUCft 5*r®EL 06 9C-a7 8Cli*nfili6 
9A-I7 8 A + GOC-CiSiU-fG 5Wt^5o 

[0315] 3*-f, 16 9A-i6 9C(OTtJ;pl:, 

19, PlSilglOOMil:, 5nmiMl?: 
SOS i OzM 2 0, 1 0 0 n mtScOgf^^O ^ 
^ (SiN) 2 1, MlOOnmilOjgf^o 
40 (Si 0 2 ) 2 2 So ^O^:, P 

MS i Sffil 0£, OTiliWl 5 0 nmxj/fy^t, 
»£J10J#^S<t£t>tc, l^l0 0nmS|o|^o7 

1 3 

[0316] 070 A — 0 7 0 C(C^-T J: 5 (c, 

1 Xft«tt"CRW Lfcl^& m*&ll&tc J: 
9, SiMl 0{c^£*ifr«F*l£:, «K* (S i O 
2) 2 3t^at5 0 c*u;:J:!>, ^tB-hi/yf* 
S i ISi Orttc^iS^tiSo *«-Ctt, 7 
^>-^ 1 3±{C, -r^^g (SiN) 21 &g£-t- 0 
5t? [0317] 071 A~0 7 1 CtC^-f £ 51c, 
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H7 0 A-B7 OCC/TtSlJ:!:, *hl/^h^fi 
li, ?g5 1 A>ib. Ifem®) (Si 0 2 ) 2 3 0(migy- h 

^mmmmcttfo^t-nftt. &Tf-*x?m (sin) 

[0318] SC, l^72A~[Ei72 C iZ.7jk-f £ ? (c, 

* hg5 0^(/v^^S (SiN) 2 1$:tt 
^^^(d^r, lfe»4fe (Si0 2 ) 2 3£r, Wi 
l^^^cV^ 1 3 S i 0 2 i 2 0 £cO#ffi7&><b#] 10 0 
nmxj/fy/fs, t? , tftftft ( S i 0 2 ) 

2 3 {CIS, Wilifa 10 0 nm<D?££ #*) 1 0 0 nm 

[0319] &lC, 073 A — H 7 3 C^^-f^ 9 tC, 
tHlf:7i^i3^HIi{:, W*.tfS i 0 2 ^b^ 
[ 0 3 2 0 ] 174 A — E 7 4 ClC/T^J; 5 

l7 3A-i7 3ciOTt*JS±l:, WiliNgPF#6* 

# K-^Silfc K-:/ h^ a H B S i ^5 3SrMtSo 
:*Uc:«fc 9 , 15 2 1^: K-r h^tefiS i ^5 3 K> 
m#>&$i%, hlil 6cop^, WHS**— h»16 
b^«fi8SixS. F-/h#^ s B Sil5 3i 

[0321] d]7 5A~|gl7 5 ClC^-fJ: 5 

4, K — ^ ^8b 0 0 S ii53, -^^^/l (SiN) 2 

y-h^Hon, ±aay- h«i 6 b tmmzti 

&tth\^. 7*- 1 3 tfDJhffiri*gItti£*LS e 7xV 
^1 3<7)±®I3\ MOSFETOr^f ^-/xy70? 
i/^-y|:ffiSt5. *WCfi, Jb^y- h«$l 6 b 
oy-hf L2li, OUl^^ — h«5 1 6 a <D¥— h^L 1 

l^#)14 0nm, ^-hf L2^10 0nmt^ 

[0 3 2 2 ] gj7 6A-I7 6 ClC^-T £ 9 

rtfc-f ahvffijM-S. :fttcJ;B, Wl^tSi 7 a 
Hall ^'Jtlix^^f yv, 3 Vli: ITlit^t) 

[ 0 3 2 3 ] @77 A-^B 7 7 CIC^-T J: 5 

07 6A-07 6ClC:ft«ii±IC, CVDStffiP 
T, l&lftfe. WiliS i 0 2 ^S i N^ritSl-rSo 
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«aiJlfc(6»»S:RIEL, ^(OjffejS^*, 
h««16 0«|«±lc»t. rtUcJ;!), {R|&f&ttfit2 
5 2&*flgj#Sn5. £fc, *WTIi, I75A-H75C 
(C^LfcJ:?^ (SiN) 21^:7x^1 

7xV7 l 30±Ii: WflC^f sy/^Ctt^o - 

i<? [0 3 2 4 ] 078 A — 0 7 8 cic^-T J: o 

h^l6b, 2 3 , X V«li8j|ife»JR 2 5 

Sr-^^lcflJi^T, Nl^^fty, WilietSY^" 

7i^i3rtl:^t>aAt5. 
N + i»I l 7 ?:7xy^ i 3rti:MtSo N + M#r 
»Sl7li, NMOSoy-VKW^Hta 
it5o ±ffiy- ^i6b, N + M#:ffc/Ii 

7, K««2 3&r/(H!H6«R2 5J:Cin««R2 6 

= V* * h*— yU2 7rtK2E«U 

h^^ ^2 8K:«&ntc«tt^&KJftA 2 9£fl£jS; 

[0 3 2 5 ] C<7>£?fCLT\ 12 7*lSttCffi5M 
O S F E T Sr^ja-T 5 - £ **T*# 6 e 
[0 3 2 6 ] r<7)J:5/iS2 7^ffiIffil:«5MOSF 

*/C, «itfTB©J: 5 bCHSrim 
30 5 0 

[ 0 3 2 7 ] (1) (RilMy— hffi 1 6 a O^- f>SL 

i&, ±sy-h^i 6bOy- hf L2,tnfi<t 

So ^ilizX^O, MOSFETO*»W4y-hftli, 
ii^- h« 1 6 b(Z>y- hftL 1 J: Dfi< 4S. ^co 
fci4>, S27 »1CI5M0 S F E T t H3 l^^ffi/^ 

^-y^o7 p u-tiMOSFETi:Jt^<r, -^oti 

X\ mo S F E T wjS*a*^ffii±tS. t>^>5/u, fll 
1 6 b ITl^: [^Cfffi/^- 
^Srf^o^L — tlMOSFETCtt^r, ^ + 

[ 0 3 2 8 ] (2) 1 6 b O^^^/b* 

n«, hBan^«*Mtwt/hs < ft* 0 y-hga^^ 

[0329] (3) ^^Kig^fe{cj:nii, M 

50 U r^i5 2C, ttlJigy- hff5 1 6 a 
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[0 3 3 0 ] (4) $fct£8|5 fflKy- hffll 

^^faMMt5:i;^r^s. ^ir, |52 

«BI:ffi5MOSFET«r««T§, JWfltttfiK^. 

[0 3 3 1 ] fc*3, ceo J: 3 I27I1 
«»IC«5MO S F E TZmfe-t 6^^ICPSoT«^n 
6tO-CI4ft<, f l-S2 7»ll:^5MOSF 

e t zmm-t zm&iz. ^r-# s e 

[0332] si-«27 xiuettic x *> mm l 

(l) 7*^*jc»j«*ttfcy--^/ Ki^^^lH* 

[0 3 3 3 ] r<D«J&tCj;ixtf, MOSFETOff^ 

MOS F E T£r 1 ^*tC*M*?# S 0 
[0 3 3 4 ] (2) y ai^O*! (Wg) WiB 
0. 2 0 mJ; «9*< t^c 

[0335] y ^>^<omm\z.mj& 

^**/MjB«0'F#64fc»*S:, ^SlMOSFETOf 
til^ftSo tit, ft*^««o?M«iMtrftM 

[ 0 3 3 6 ] (3) y ^^Oiffi^y— h««g£tf>B0 

coy— h*fe)SUgo4>ft< £ t>— Sl5ff>Jffi^3r, y^v^o 

[0 3 3 7 ] C(0«fiK{Cj:iX«, 7x V;*CD_hSi5;=i — 

[0 3 3 8 ] (4) y *^;*0^**/MS«£ % r>^/u 
*fcttS«*<0H«c, &&£^M^/I£:IStfSo 

[ 0 3 3 9 ] Z<Dmm\Z£iX\L MOSFET^yf 
*^-£l£ltT-£So 

[0 3 4 0 ] (5) y >X<DlMffilZ.&\,*X * y— 
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[0 3 4 1 ] ~ 0*£j£fCj:ntf , MOSFET(D/^f 
— SrlSihX*^ So 

[0342] (6) y iV^^ttflffitcasi^T, y— 

So 

[0 3 4 3 ] Z(Dmtfi^£tL\3., MOSFET^yf 

[0 3 4 4 ] (7) y lixib^M 

[0345] ^<ommz.xki\£s 'Xci^iBat, £ 

l?**ft^^-*^«tr*a-C* So 
[0 3 4 6 ] (8) ymV^coftH, y-My^nffl 

ftvtmms i s^r^itSo 

[0 3 4 7 ] CCO^g^fCcfcn^, h*—/ls<D& 

[0 3 4 8] (9) 7i^«y-Vh>Yy«Si: 
<, 4>fc< £ t>tiyffi<o-^{ct>^j&-rSo 

^ [0 3 4 9 ] £^*fifc«£j;ixli, sPffiB5WO«Wn«:lBft 
[0 3 5 0 ] (10) y 31 v;*£>ffi!lffi<Z>|i# (-r — z^— 

[ 0 3 5 1 ] :w«*i:j:ntf, a«*^s i gco^ij® 
t-oy- h««(OADXS:Sa(-T* So 
[0 3 5 2 ] (11) y =c y^COttOffifC^oT^^tl 

[ 0 3 5 3 ] rwflWSIc.fcixli, h«*0»tt:«r{S: 
T^So cfcoT, h««»tt^W«5^-5riB^*Si: 
[0 3 5 4 ] (12) y at >*<D&t£< t fcffilffi_bWg 

[0355] ^<7>«/*Kj:*ui, hlt^f 

ffitSi^M^SiSrii^D-C^, MOSFETW^^/Ft 
40 y4#tt«r, <fc ^^fftlcftiT^ So 

[ 0 3 5 6 ] (13) y * v;*co/>ft< £ <>7-*.*/HK 

-TS> *>5 ^liM 3 0 n mSSo^R t-jefflf* S 7 
K^t-rSo 

[ 0 3 5 7 ] Z<DMf£\Z&tl&^ 7xy^^)i^3-t 

[0 3 5 8 ] (14) 7xy^(;M^f:V-VK 
50 < , LDD«4*ifty-7/Kl"fy««i:fi»ft© 
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[ 0 3 5 9 ] ^0*fij£icj;n«, y-VKu^T^fflS 
[0 3 6 0 ] (15) 7x^Sr«»Rrt, 

[0 3 6 1 ] c©«/8fcj:*ui 1 ^i^fSffia-c, J: 
[0 3 6 2 ] (16) 7x^{:M^/:V-^/K 
^SrlStfSo 

[0 3 6 3 ] ro*£j&fc£*i,i^ WiliSOlIKilc 

7 x Life**, SO IgWf^O/<7^^r 

So 

[0 3 6 4 ] (17) ;7^v*£, ^7^SS±CM 

t>, ±e (i) - (i e> (Dmrn^mm-r^^t^x 

[ 0 3 6 5 ] (18) y^^Xft, m&Mf&i,, z.<nm 

[ 0 3 6 6 ] ^^*J«(Cj:n^, 7 <fc jg 522 K7gJ# 

[ 0 3 6 7 ] (19) 7xy^CM^f:NMO S F 

E 7\ lW7xy^(:M^ixtPMOSFET[:J:o 

rcMosiHiasr^-rsii^, piv^/fkv 

So 

[0 3 6 8 ] roftjStcjzntf, S^^yf^^jE 
TlCD^e t'[)r^ co^(c^@ L£:, NMOSFET, P 
mo S F E T^VffiWflMRtMteotf <ta*T- 
£S e 4$fc:CMO SSii&SrRft- Lfc££, PMOSFE 

[ 0 3 6 9 ] (20) 7x^C|j^^tNMO S F 
ET (^tliPMOSFET) , ffcCD 7 x IC^jS $ 
ixtNMOSFET (^f:liPMOSFET) IUoT 
MO SHIK«:^fia-r-5»'fr, ItlbNMOS FET (£ 
tliPMOSFET) <Oy—X/\*l"(>'fc#<Dm£i: 

[ 0 3 7 0 ] ^o«rt£icJ:ix«, ¥Bft'JMRtt^&atn 
CTt), S^ICf t^/^I^^^ofcNMO S F E T 
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ft^W/S^NMOSFET (SfcttPMO 
SFET) (Dmmzm'bX-t , £#*>E!£®ffl£iB§'h-C 

[ 0 3 7 1 ] £*_h. - co^PJ^m 1-12 7HJS^te^ 

[0 3 7 2 ] P'l^liw (7)5IKIC«6MO S F E T ^ , W- 
JO IlMOS FET t&mtS i 0 * — ^Sffi±{C## $ 

SFETO^f, ¥ffilMO SFET W»fi Sr^tlf n 

[ 0 3 7 3 ] iiJgir-|^l:$*OMOSFE 
T*fl:o^tRWLfc^, :^MOSFET^ffi^ 
T\ SRAM, DRAM, *«o^ 

s/^niB, cpu/^i:^t5:^^r^5o 
N f t ^>^mo sfet o Wi it; l; tat'J) s : ^ , 7- 
^y-h«jfi(:J:DMOSFETOti« 
^r*^««:¥ffiR«-ffia«:*«**Hi:«i:^«< y-*/ 
ttSii:^#j«:<!:r% x^ft^MosFETm 

L S I HIK^lSfC«e*<D5PffiaMO S F ET^i^ 
M5«L^MO S FETlfKi: LTJ^fflr-^Sp 

[0374] ±ia*sttt»«w:, ma. *fcw:iB 
[0375] ^btc, ±.&&mmBm\azm*<D&m<o 

[ 0 3 7 6 ] 

[*flw»*] aJbRWUfci 5*c, ^oig^l^n 

4W [Hffioffim&RW] 

[Hi] Blilir:o*Wco*i3Mfi^l»^«SMOSF 
E T^r^-r^m^Io 

[B2] i 2 AlilO^flOS 1 HMIIICftSMO S 
F E T&Tjk-t^ME, |2Blj:i2A^<7)2B-2Bi 

WffiEL H 2DISH2 A*<fc2 D- 2D*6(C»5Srffi 

[0 3] §3 A, I3Bli^:Mti:ofB^Of 1^1 
r^l^^MO S F E TO±S4»«lS*:^tIilSr 
50 ®g) 0 
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mmz.&z>Mo s f e T^isftsaissr^tiaw 

[05] 05 Bi4*nfn^^««o»isas 

&miz&Z>MO S F E T(7)±S4KiiIS^^tI§»r 
Sip 

[06] I6A, i6B«nfti:OiS(OSl^ 
«l:i5MO S F ET(?)±^^Mlg^^tI^ 

[07] 07 a. 07 B\ttti^ti^<o^m<omimM 

Sic 

[08] 08a, 08 Btetti^ti^nmmcomimifc 

^ICf^MO S F E T<7>£3£ftS»iSXS&^-rig»r 

[0 9] 0 9 A. |9BWWii:0|gP|(Oll|II 
r^iCi^MO S F ET(7)±g^S!jiIg?:^tI§|r 

[010] 01 OA, ilOBI^tiim^^^^l 

i mmmmizmzMo s f ET^is^Mig^t 

[011] IllA, 011 Bn*:jx*:ti~<D5£m<nm 

1 awi:^5Mo s f e To^s^utitxm^-r 

[012] 0i 2ii:^p^S2»ll:#>5MO 

S F ET$:/Tt«^I e 

[01 3] 01 3a, 01 3 Bnzti^txz <D&m<Dm 

2 gWlCi^MO S F E T ^/TtKtSio 

[014] 01 4 A, 0 l 4 Bi^^riL^tir <D^m<r>% 

zmmmm^^Nio sFET^tw 0 

[01 5] 01 5A, 01 5 B\$*:tl*:tlZ.<D&W<Dm 

4 ^WKC^^MO S F E T $r/T«iio 

[016] 01 6 Anz<D&w<D?g5nmj&i&iz.ffiZM 

OSFET^t^ii, 01 6 Blill 6 A^Ol 6 

b- i 6 Bm\zfe?mffim, 01 601201 6 a^^i 
6C-16 cmzfe 0 mmm» 

[017] 01 7 Att^O»?|OJS6X**tt*C«5M 

05 FET^t¥li, 017Bf3017A4>O17 
B - 1 7 B^jKCfe p^rffi0^ 01 7CJ301 7A^^1 
7 C - 1 7 C8UCf a v 5Br®0o 

[018] 01 8 A, 0 1 8 Bn^tiX^tlZ.<D^m<Dm 

6 mifoMm<nmmizm smo sfet £r^-r$w0 o 

[0 19] 019 A, 019 Bl^^riX^n, ^O^PJO 
m 7 li^fSUC^SMO SFET ^^«®i 0 

[02 0] 0 2 0 li : (7)10^ Of 8 ^ir^lC^ 5 MO 
S FET^.TtWic 

[021] 02 1 A\$z.<D&w<nm8nmMm\z.&z>M 

0 S F E T5r^-t-^3D0, 0 2 1 Bhi0 2 1 A^O 2 1 
B-21 B$UC?& 5$r®0, 0 2 1 CI3:0 2 1 A + <7)2 

1 c - 2 i cm\z.fs o mmmo 
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[022] 02 2\*z.<n&m<Dn9mmMm\z.&zMo 

5 F ET^t^m 

[02 3] 02 3 AJ3r O^M9 ^2S^^{C^-5M 
OSFET^tMi, 0 2 3 BI20 2 3 A*P<D 2 3 
B- 2 3 B*iltCj£ 5$T®0, 0 2 3 CI20 2 3 A<P<D 2 
3 C - 2 3 C«?UC^ ? #rffi0 o 

[024] 0 2 4 l^r ^B|l:«5MO S F E TO^- 
h *6 »JR <D 36 £ ^-T Br ffi 0 0 

[02 5] i2 5I^OSMi^6MOSFETOy- 
70 H6««oK*fr^-rBrBBH. 

[02 6] 0 2 6li:W^f l o^»ll:il»M 
O S F E T &^"*-Brffil2. 

[027] 02 7 tez.<D&m<Dm lmmmm^^M 

O S F ET^tlria 

[02 8] 0 2 8KZ.<DmW<nmi 2»iC«5M 
O S F E T ^TF-fWrffi 0e 

[02 9] i2 9liI^P|C#5MOSFET<Dy- 
;*/ K U"( vffl*SoS^*^i*BrffiH« 

[03 0] 0 3 Qnz<o&W<n%i 3»Ml« 

itf l^5MO S F ET^t¥il 0 

[031] 03 3mmmm<om2m 

l;#5MO S F E T£r^-f ^®0 O 

[03 2] 0 3 2li:OlP|Ofl 3l»l(7)f 
Ci^MO S F E T ^^t?ii 0 

[03 3] |3 3ti:^P^^Sl4»iC^^M 
O S F E T &^1-£4tI0o 

[03 4] 03 4 AI^^O^PJCO^l 4^M^tl{C>(S^ 
MOSFET^f^H, 0 3 4 BJ30 3 4 A^CO 3 
4B-3 4Bil:f a ^Wi, 034Ci303 4A*tf> 
30 3 4 C - 3 4 C^{Cf D v 5 Srffiio 

[03 5] i3 5ii:oiej^)fi5ilfl{:i5M 

0 S FET^fOTic 

[03 6] 03 6 A^i«7)^0joi i 5mmmm\zmz> 

MOSFET^ffM, 03 6 BI303 6 AtW3 

6 B- 3 6 Bm^fe 0 ^rffi0, H36CI4B36A^ 
3 6 C - 3 6 C*Mc& 5^fffi0o 

[03 7] 03 7 A, 03 7 Bte^H^h^O^GQjg 

1 6^»ll:^5MOS FE TC0©iig^vfe$:^-rx 

40 [03 8] 03 8 A, 0 3 7 Bl^^n^tlCO^PJom 
1 6 (D^I«C^6MO S F E TcoKit^rfe^r^-rx 

[03 9] I39A, I3 9B^^f^C(7)fPJOf 
1 6 0»M[:^5MO S F ET(7)$iii^^tI 

[04 0] 04 OA, !4 0BlitKfiXlOl^Ol 
1 6 <n%mMmz.&Z>MO S F E TOS^^^-fX 
§f$T®0o 

[04 1] 04 1 A, @4 1Blitilfn^^0^Of 
50 1 6 0^»1{:«6M0S FE TW»il^S§:^tI 




[04 2] I42A, H4 2 BI4-tn**ixC<D*9!<7>flf 

i 6 <omMmm\z.&z>Mo sfe Tcosi^^s^^-rx 

[04 3] 04 3A, i4 3BlithfmcOl^^f 
1 7 O^flCiiMO S F E T <Dm&l?&Z:7F*tJL 

[04 4] H44A, i4 4BI4*n?iX^W«5B^« 
1 7^)^iWIC«SMOS FETW|!i*|5fe^tI 
a»r®0o 

[145] I45A, l4 5BliWfnC^S^f 
1 7 <DmifcM1&\Z.m&MO SFE TOSit^fe^^tl 

[B46] 04 6A, H4 6 B !3^n^*lC £>S89?<Z>« 
X 7 OI1^C«5MO SFE T(Ofiig^ffii£:^tI 

[04 7] 04 7A, 14 7 Bll*il?il^^«l^ 
1 7^Mli:||5MOS F E TCO®iit^fe^^-rX 

[04 8] H4 8AI4r(D»«(Z)J|l8|S*»«ICff5 
ffiMaMOSFETSr^-rspffiBI, H 4 8 B 13 B 4 8 A 
+ tf>4 8 B-4 8 B<fttC» 5 WfffiEI. §48Cl^i48 
A^04 8C-4 8C»Cfc v 5Srii, 04 8DJ304 
8A<£CD48D-48 D<ft{C» 5 H?r®0o 

[149] H4 9Wt^O*!H<DjSl 8SSH£«««C««M 
O S F E T 0>±KttM«XS4:?3*i-lSBfrffiH. 

o s f e t o*j5&«isxa*:i^-*-xa»asH. 

[05 1] 15 lliI(7)^S<7)f 1 8^WH{Cfil6M 
O S F E T (75** ft»«Xa*T«-rxa»fffi 0o 

[05 2] i5 2liC^S(7)»l 8H1^«(C#^M 
o S F E T to±i!ftjBiBxa*r35%-rxa»ffiH. 

[0 5 3] 0 5 3liI^SOll 8Xft?KJtt(C«K&M 
O S F E T o±Bftl!*ia«:*tia»fBH. 

[05 4] 05 4ttCLO$§!J3C03&l 8X*»lkCfilSM 
O S F E T o£»&JBiBxa«ra*i-xa»fffiB. 

[0 5 5] 0 5 5AliIO«^»l 9 3SJ6fl?«8{CffiS 
tSSlMOSFET$r/Tt¥ii, 05 5BI305 5A 
f05 5B-5 5B^{:f n ^lTl@, 05 5CI305 5 
A^C055C-55 C«Mc» 5*rffil2. 

[05 6] B5 6tt^W«W(7?*2 0H1S»1B(C«S h 
is^T-M* -Y 'tisf&tit&lftiD R AM^ y -fevu«:^ 
-TiTS0o 

[05 7] B 5 7 Hi 2 l S6MSl:«5^ 

$ ^l^t^iMoDRAM^ V ir/u$:^ 
■r^r®0o 

[05 8] g 5 8 liC^)«W(DjR 2 2 j8ft««lC«5M 
OSFET£^-f£f*E0o 

[0 5 9] 0 5 9 AI3dO$§0J*>m2 2nMB1&\Z.i£Z 
MO S F E TZTF-fW-^m, 0 5 9 B(30 5 9 A* 5 9 
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B-5 9B*SUCf6 5Wrffi0. 05 9CI305 9 A+05 
9C-5 9C«l:fi}SrffiB, 0 5 9 DI30 5 9 A*G9 
59D-59 D*Mcj£ ^ffiio 

[06 0] 06 0Y$z.<oftW<om 3 ^ffiC«SM 

OSFET^fWio 

[06 1] 0 6 l 13 r <n%>m<r>% 2 3jHfi«?1Bic«SM 
O S F E T ^^^-^®0 O 
[06 2] B6 2(j:r^0|l:«6MOSFETO3y 
h«&;3*i-#«B. 
70 [06 3] 0 6 3 AI3^ ^^l:^6MO S F E T<D=J 

hn&^-tw-mm. 06 3 B1306 3 At^-t-^ 

9lB<7>*-ffi]d^fe^^ttlffiE, 06 3CI306 3AJC^-f 
£:EP C (7) # ffi] ft>b M. It mm 0o 

[06 4] 0 6 4liIOfS0f 2 4^MIC«SM 
O S F E T &^-r£f$l0o 

[06 5] 06 5 AI3^<7)3§l^f&2 4|MS»J»U:«5 
MOSFEKOfii, 06 5BI30 6 5 AtC^-T^EP 
BOSri^Jj&^^fcflflffiia, 06 5 CI30 6 5 A(C^-r^r 
HI C (Djjft ti>h SL1ZW ffi 0o 
^ [06 6] 0 6 6l$Z.<D&m<D%$ 2 5 ^Htf|gl»tC«5M 
O S F E T ^^-r^T®0 o 

[06 7] 0 6 7l3C<fc$§91tf>*2 6»ll:^5M 

0 s f e t ^TF-rmmmo 

[06 8] B6 8 Att^O»WOJS2 7 3S*»*fc«a 
MOSFET^tHHi, 06 8 B\$t<DMffim» 

[06 9] 0 6 9 A&z.<nmm<D'm2 1 nmi&mz.mz 

MO S F E TW±SftJtaiSS:/7t¥ffia, 06 9 B 

1306 9 A*<Z>B-B«U£»5SrffiEL 06 9CI306 

9 a^oc -c^{c f Q v 5 Iriio 

[07 0] B7 0 AliC^0|(7)l2 7^Ifil:i5 
MO S F E T(0±g^»!ilXS$r^t^ffii, 07 OB 
(307 0 A*tf>B-B*SH£?B5WrffiB, 06 9CI307 
OAtOC-CiM P^T®0 o 

[07 1] H 7 1 Att ^ 0»W(OJS 2 7 Xlk»ffi^ffi£ 
MO S F E TOi^Sitlg^/Tt?!!, 07 IB 
(307 1 A^(OB-Bto v ?Wi, 07 1CI307 

1 AtOC-Cil^fe 5^Tffi0o 

[07 2] i7 2 Al^^^PJ^f 2 7IW1(^5 
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